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EDITOR'S NOTE. 



Dr. Zuckerkandl requires no introduction to English- 
speaking readers. In this Atlas he has laid down the 
rules and methods of surgical procedure with the clear- 
ness that springs from definite knowledge and the em- 
phasis that is born of conviction. He describes lucidly 
and tersely the operations of modern surgery, and in a 
manner that fits the book to be a guide to the surgeon 
who operates upon the living or to the student who works 
upon the cadaver, the verbal descriptions being reinforced 
and illuminated by a large number of excellent original 
cuts. 

The aim of the translator has been to portray the spirit 
rather than the exact words of the author. 

In a very few places the editor has added notes that 
are explanatory in their nature, and are not to be con- 
sidered as portions of the text. 
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PREFACE. 



Thih epitome of operative surgery is intended as an 
iflementarv work for students in this subject. For this 
reason those groups of oi)enitions whose practice upon the 
<su]aver fonns the* basis of practical instruction an* de- 
Hcribed in detail and illustnitcd in their most conspicuous 
asiK*cts. Other o|H'nitions, whose performance falls 
largely to the lot of the skille<l surgeon, and whose 
practice upon tlie cadaver appears less important, are 
descrilKHl con(*is<']v. I am indebt<^l to mv collaborators, 
Mr. li. K(»ilitz, artist, and Mr. M. Silb<Tmark, student of 
nHHli(>in(>, for the care that they have given to the illus- 
trative porti(m of the book. The former has supplied the 
colored i)lates and the autotyi)es in the text ; the latter 
has n!nd(T<'<l material assistance in the execution of photo- 
graphs, whi<*h have been reproduced as wood-cuts, as well 
as in the preparation of anatomic specimens. 



The Author. 
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OPERATIVE SURGERY. 



aENERAL CONSIDERATIONS. 
I A) Division of the Tissues. 

The Boft parts may be divided bj- either bloody or 
bloodless means : by bloody means, willi the knife or the 
/KiMors or by punditrt ; by bloodleas means, with the 
artaal cautery, the glovying or the cM wii-e-looj/, the eia»- 
fia ligature, and the icraseur. 

Bones may l>e divided either with ckisd and malM, 
with the WTtfi, with bone-shears, or bone-forceps, or with 
Bppropriate apparatus in special situations [oeieodams). 

The most important and the most generally used in- 
strument of the surgeon, the Itnift, consists of a blade 
and a handle, which are either made of one piece or are 
articulated hy means of an adjustable joint. 

In accordance with the form of the blade the following 
varieties of knives are recc^nized : 

The bellied scalpel ; 

The sharp-pointed knife ; 

The blunt-pointed knife. 

In the MlUd scalpel (Fip. 3) the cuttinp-edge ih con- 
vert, and the hack straight and continuous with the handle 
of the knife. 

The sharp-pointed knife is convex upon its back as well 
an upon its cutting-surface, terminating in a sharp point 
(f*. 2); 

The mant-poinUd knife is provided with a peripheral 
i extremity (Fig. 1). 
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OPERATIVE SUnoERY. 

Fio. l.—Blant-poiuted boire, 

Fio. 2, — Sbarp-poiaWd knife iBbaTp-poiDted bbUiuiy). 

Fia. a.-^mple hellied scalpol. 

Fio. 4. — Besevtiua-knife. 

t'lo. 5. — Amputtttioo-kniro. 

Flu. 11.— TanoWmea, with conyei aad concave cutting-edgea. 

Fig. 7,— BluQ^poinled bistoury. 

In accordance with the hizc ami construction of knives 
further distinctions are ni^e of ampiUaiioH-knivM (Fig. 
5), regeciion-laiwes (short, strong knives, Fig. 4), lenoloma 
(Fig. 6), etc. 

Diviition of timuea with ihe knife is effected by a combi- 
nation of pressure and tmetion, the prt)]>CT amount of 
each force employed being a matter of experience. Be- 
ginners ofleu err in exercising only pressure with the 
cutting-edge of the knife. 

For the division of the skin from the surface a simple 
bellied Bcaliiel is used. This is grasped between tin 
thumb, the inde.\ and the middle finger like a, pen, tfae 
ulnar border of the little finger resting upon the opera- 
tive surfiiee, while the tiwiies to be divided are made 
tense with the fingers of the left hand (Fig. 8), This is 
the mode of holding the knife in making small cutaneous 
incisiunt- and in free dissection of the tissues. 

In making incisions of greater length the knife is heU 
between the thumb anil the pulps of the four fingers like 
a violin-bow, the tissues to be divided being made tense 
with the lefl hand. The operating hand is held free, 
without any support whatever (Fig. 9). 

If the knife is to be carried, with a single stroke, 
thmugli a thick layer of soft jitruetures down to the bone, 
as, for instance, in exposing a joint, it is held like a table- 
knife and pushed through the soft ti^ues (Fig. 11). 
The division is effected bv a sawing movement of the 
knife. 

For the subcutaneous division of tendons the tenototne 

'rasped either between the thumb, the index and the 

Idle finger (Fig. 12), or as an ordinary knife is held 
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hioli is passed at right 
fold of skin aud 
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in paring; fniit, within four fingers, while the thumb 
siipptnled upon tlie operative surface (Fig. 13). 

If the skin is to xk divided from within outward, a 
sharp-pointed knife is used, 
angles thniiigli the base of a raised 
carried toward the skin (Fig. 10). 

If a circular incision through the skin in the entire 
periphen' of a jiart is to he made — for example, around 
the ankle — the knife is grasped witiiiu the whole fist, 
with the cutting-etlgc apjmed at right angles ujwn the 
skin a>vering the surface of the extremity opposite to the 
aide upon which the operator stauds, being carried around 




Pia. to.— Divlalnn of n raised fc 



■(.oeive dis- 



the extremity according to rukn tlui 

cuBidon later (see page 88). 

In general, cutaneous incisious should sever the skin 

vertically. Oblique division of the skin is indicated only 

la certain cases. 

Cutaneous incisions, in accordance with their form, are 

either linear, semilunar, tongue-shaped (flap), T-shaped, 

H-shaped, or X-shaped, trapdoor-like, anchor-shaped (J^), 

etc 

The length of the incision varies in accordance with 
! depth to which access is desired. In general, cuta- 
^ incisions should not be too small, as longer inci- 




aiiins permit oari'ful iu!»[>octioa of (leeii-«eated BtructuTH^ 
uiul iiri' tliiiw iiiiiri- L-uiivenioDt uiid also more ooiieen'atjve. 
Deep Dissection. — Accurate sui^cal (lU«ectioD con- 
sists in attaining the dtisirod end, the exposure or the 
j enucleation of a stnietiire, with most complete protection 
possible of adjacent tissues. Structures tfiat obetruet the 




> field of operation may l»e displaced by means of n 
or tenacula (bluot, sharp, wilii one or more teetb) ; nerves 
and ' 
force 
tbes 



I and vessels should never be held between the blades of 
I forceps, but should always be carefully displaced »Hth 
\0K aid of blunt retractors. If a blood-vessel be in the 
. it may be secured with two ligatures and divided 




v^;- 




/. IS. — Mode of usini; the t< 
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between these. In imler U^ pmctise deep dissection safely 
Heveral methodR may be pursued : 
(1) Free dit»ecLioii, 

f2) DisseetioD witli the aid of the grooved director, 
f3) DiBse<lioii between Iwu pairs of forceps, 
(4) Blunt diusection. 

Free ditmtetUtn with the scalpel requires anatomical cer- 
tainty and skill in the use of the knife, wliicb is held like 
a pen. 

Dissevtton mfk the aid of the grooved director h U> \x 
recommended when in the course of operation the anatom- 
ical relations permit the tiesues to be separated layer by 
layer. It is applicable in the performance of herniotomy, 
in the open operation for hydrocele, in division of the 
nbdominal waila, etc. With a pair of anatomic forceps 
lield in the left, hand a small cone of the tissue to be 
divided la raised up and slit open at its base with a knife. 
Through the opening thua made a grooved director is 
introduced, with its groove directed upward, and pointed 
in the direction of the pn)po«ed incision. The groove of 
the director serves as a guide for the back of the knife in 
making the incision (Fig. 14).' 

In opcraiinff between two pairs o/ forceps the operator 
and his assistant piek up successively the tissues to be 
divided at opposite {wints, and the fold of skin thus 
rained is incised between the two instruments (Fig. 16), 
This mode of procedure in applicable in opening the 
nbdnininal cavity and in the performance of herniotomy. 
Blunt dixiuviion for the isolation of structures in loose 
cellular tissue is a4M!omplished by pushing the tissues back 
witli two pairs of anatomic forceps and thus avoiding 
hemorrhage. This method is espe<^ially indispensable in 
the exposure of vessels and nerv-es and of the trachea,* 
If a considerable layer of muscular tissue is to be 

< It is rarrly srlrlsBblc to ubo ■ grnivcd ilireclor. It la^enilps part*, 
give* irrPKUlar incisiuiui. nnil hence milibtti^B agalnat pHmaiy union. A 
MTgmn nrul; flntls the inBlrument neccffiury.— Ep. 

■ Id arcnrapliabiDg blunt dUsMtioii tlic SMt dUaeit'ir i» of the 
T»lue.— Eo. 
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divided with the firet incision, a strong, short, rcsectitin- 
knifc is used. Thiu is grasped like a table-knife, and 
pushed vigorously througii the soft structures down to 
the Iwne, when with sawing movementa thick layers of 
muscle niay be divided (Fig. 11). 

For circular division of masses of muscle the knife i« 
held within the whole fist and used according to certain 
rules (sec page 95). 

If a hand in the depth of tlie wound and not accessible 
to the eye, or a constricting ring, ii^ to be divided, this is 
usually ett'eetcd by means of the blunt knife or homiotome 
under guidance of the finger. The blunt point proterif 
the tissues from injury when the knife is introduced, n 




FiQ. IK. — Mode of using the blunt-puJDled knife. 

well as the pulp of the left index-finger, upon which the 
knife is .supportwi. After the precise point at which the 
incision should bo made has been determined by means of 
the introdueed iiidcx-finger, the blunt-poiuted knife Is 
grasped like a [)en and, with its back supported upon the 
palmar surface of the index-finger, is intn:>duced into the 
ilepth of the wound. The division is cfl'ected through the 
pressure exerted by the finger upon which the knife is 
resting (Fig. 16). 

Division with Scissors.— The scissors is used for 
the division of strand-like stnictures, tendons, muscleg, 
vespeis; also certain structures that on account of their 

isistency are unsuitable for division with the knife, as, 
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for instance, the yielding intestinal ti>aHues when resected 
are diviJed bv the stissors. The ecissore may also be 
use<l alternately with a knife in the dissection of tigsues 
in the process of enucleating etructnres.' The bh 
blade of the Bcissors is introdueed beneath the layer 
tissued to be divided. 

Scissors with straight blades or scissors curved npoi 
the flat are employed. In using the scissors the thumb 







and the middle finger are introduced into the rings of the 
handler and the indox-fiuger is placed njwjn the lock 
(Fig. 17). 

The tissues to be divided are caught between the 
blades of the scissora, division being eflTecfed by the 
movement nf the blade held by the thumb against the 
other, which is grasped firmly. 

'TboBcimonare very iiM>ful in eiiiiclcflline ilenoolil cystB, sebaceona 
""L adliercDt tatty tiiiuurs, bursa.-, siid fibrocQnla.— Ed. "" 
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Division of Tissues by Puncture. — Division of 

tis.'^ues by piinctiiro is |imftisf(l wlion fluid is to be evacu- 
ated tliroiigii a utiiiuik introduced into patLoli^ical or 
physiological cavities (puncture of abscesses, of hydro- 
cele) ; or when a simrp, hollow needle is employed . to 
introduce fluid into the cellular tissue or into the paren- 
chyma of orjrans (subcutaneous, parenchymatous injec- 
tions). Exploration with tiie introduced needle is at 
times necessary for diagnostic purposes in the depth of 
the tissues. Finally, lu the introduction of sutures, 
puncture-canals are necessary. 

For puncture, straight or ciu-ved tubular instruments 
(trocars) are required, which are providetl with a stilcl, 
whose sharp extremity projects a ulight distance beyond 







using ■ 



the end of the tube. In making a puncture the trocar is 
HO held in the full fist that the instrument rests in the 
hollow of the hand, the index-finger marking the ]joint 
upon the shaft to which it may enter (Fig. 18). 

With a vigorous push the in'stnimcnt is forced vertically 
tlirough tlie akin in the selected situation and into tfc 
cavity. Tlie entrance of the troear into the cjivity is indi- 
cated by a change in the sense of resistance. The caiinubi 
is now grasped at its extremity with the thumb and the 
index-finger of the left hand and the trocar is with- 
drawn. 

Puncture made with slender im^truments for diagnostic 
irposcs is known as exploratfiry puncture. The escape 
if tne contents through the slender tube nf tlie caoniua 




DIVISION OF THE TISSUES. 



n attached 



mnst often heaitied liyaspinition by me 
syringe.' 

For th<i purpose nf making Htibciitatifuim iniectiuns a 
fold of skill is raided and the needle of the eyriiige is in- 
troduced horizontally tlirough the skin into the subcu- 
taneous cellular tissue, into which tlie fluid is Ibrced by 
jiresBure upon the piston of the syriiif^e.^ In making 
parcnchymat^ius injections the needle (»f the syringe is 
introduced directly tlirough the skin into the interior of 
the organ (thyroid gland, lymphatic glands). 




Bloodless Methods of Dividing Tissues. — (I) 
The actual euukry, ctmsisting of nii irini nwl liruuglit to a 

'The old gruuTeii explnrioK-npedlo bus been gcm-mlly ab«iiilonrd in 
brnr of Uie boUow dmiIIi-. The former instrument m UBfate if inferllvu 
■nsIcriMl is withdrawn by it. aa the fluid comes in euntMt with the cunut 
' "11 pnibnblyir'' ■ '" ""- 



r introdaoinjE tbr, nvedlu 



u blocHl- vessel. — Ed. 
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glow in the fire, finds no upjilloitiou in tlii« crude fonn in 



modem Biirgerj', allliougli tissues may be divided without 
f blood by means of the glowing extremity of the 




w 



DTVlSlOy OF THE T{SS(IES. 41 



thermocaidery of Paqiiel!n (Fig. 19), or with a wire 
ltroiig)it to a glow hy means of an electric current {gnf- 
fanocaviery). The extremity of the thermocautery 
brought to a red heat in the flame of an alcohoI-lamp 
niav be kept in a continuous glow by means of a fine 
spray of petmleum-ether. By regulating the stream of 
petroleum-ether vapor — that is, by more or less energetic 
manipulation of the air-bulb attached to the apparatus — 
ail degrees of incandescence up to white heat may be 
secured. 

By means of the various kinds of loopg or snares tis- 
sues may be separateil at their base if they be so consti- 
tuted that the loop may be made to snrroimd the line of 
division. The galta-nacaustic snare brought to a glow by 
means of an electric current and gnwi'iiillj' tightened 
divides tJie tissues without loss of blood. 

The simpU wire snare, which cnishes directly through 
the tissues, can only be employed in the removal of struct- 
ures of slight resistance — for instance, naiuil polypi. The 
tightening of the loop is effected by means of a suitable 
screw-attachment (Fig, 20). 

The einsttc ligature (Dittel), an India-rubber Imnd 
tightly wrapped around tiie tissues to Iw di\-ided, operates 
through the continuous pressure exerted and cuts its way 
througli gradually in the course of days or weeks. The 
process is so gradual that the surface exposed after sepa- 
ration represents a simple granulating wound. The 
elastic ligature may also be employed successfully in the 
severance of dense fibrous jHxlicles of considerable extent, 
as in the removal of some uterine myomata. 

6mur»nt, thu eraihinfi of timaes with the aid at a linked chain, wbb 
Pinplojed in large Dumbera of casea durinii the middle of the protieiit 
wnlury. The tosaeur of Chagmignor IKIr. 21) pprmite of quite (tradiiBl 
tixhtcning of the vbain, which is wilhdrawn Imh by linli within Ihe 
tia-tt of the instrument. EcrasenK'nt has been almost totally displaced 
hf U)e gslvani>caut«ry and the thcnnoc«utery. 

XHvision of Bone.— This is effected with the aid of 
the saw, cliieel and inalh't, bone-shears, ami bone-forccpa. 



T 

II Bones oi 

I 
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Bones are broken subcutUDeotisly either tuaniially, or with 
the aid of Hpe^ial apparatus (oeteoiOasts). 

Bloody division of bone should nlways be preceded by 
detachment and division of the periosteum iii the line of 
intended operation. 

The archetl mw (Biiteher's) (Fi{i. 22) is used whenever 
the conditions permit of free movement of the instrument, 

FiQ. 22. — Airbed «»w (BuUiher's). 

asi in division of the bones of the extremities in the coaiM 
of amputations and of the articular extremities io (he 
course of resections, 

In the use of the arched saw eare sliould be taken that 
the instrument is held accurately in the plane of intended 
division. The saw is first applied with slifrht, almost 
witli no, pressure, greater force being employed after a 



groove has been formed for the blade of the instrument. 

If the l)one to be liivided is so situated that free move- 

Lment of the arehed saw is likely to be interfered with, as 

fiyiston of the lower jaw, of the zygomatic process o£ 

jer jaw, etc., the chain-saw (Fig. 23) or the wire sow 

) employed with advantage. The former confflsti 

I series of toothed links united by joints, the termi- 
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il links being provided with openings through which ap- 
propriut* handles may be attached. Tiie wire bjhv cxnn- 
asXk of a wire provided with a regular spiral thread like a 
scFCWfand it is used in the same manner as the chain-saw. 
Of late it has become customary to use forms of cireular 
MTtrs in operating upon the bones of the fikull. These may 
be driven by means of foot-power, or the electric current, 
or hand-motora (Fig. 24). It is thought that in employ- 
ing the circular saw in operations upon the skull the con- 




Chi«fl awl tnallct likewise may be employed in opera- 
tions upon the bones of the extremities, as in linear osteot- 
omy, and ill chiselling of necroses, although reseetions 
with the chisel are also practised ujwn the bonen of the 
ekull. 

Thin bony structures, as the ribs, ])halanges, projecting 
splinters upon sawed surfaces, may be divided by means 
of bone-nheara or bwte-Joi-ceps. 
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To frcshon boDEi-surfacca tlic duirp gpoon and 
ImivrM may be iiM'd with advantage. 

Oiilei/cltm», tiic lireaking vi' boue, may be iiudprtslta 
for iirtliopt'ilic rea^iim in t-asos of badly united fructORri 
and iif dotbriiiities of the extromitiei), either maniiallvaC 
with th(! aid nf apimratiis (ostew^lasl^). Maiiiiiil ixiteucustl 
HiiHt^rH from the disadvantage that the fracture niay &il 
take plaeti in the desired situation. Useful forms ofosU 
elofltn have been devised by Rizzoli and by Robin. Ttnt 
of the latter is roiistnicted upon the principle of the one- 
arm lever, and iwrmits the breaking of the bone at pre- 
ciiwly the point selected, with the slightest possible in- 
jury of the overlying soft struclitres. 

(Bj Reunion of the Tissues. 

The reunion of tissues has for itH object the firm and 
unyielding appmximatiou of the several layers of nn eiisl 
ing wound ttimughont the period of healing. Such ap- 
proximation may be effected shortly after the reception of 
the injury (primnry suture), or at a time when the wound 
has entered ujx>n the stage of granulation (aecondarj 
Bulare), 

BloodUna apprarhnation of divided tissues, skin-wounJs, 
by means of adhesive agents, such as collodion, adhesiv 

Fio. 2r>,— Simple knotted (inl^rrapted) autura. 

nliister, is only applicable In cases of exceedingly sHfrlit 
iiijury, without considenible separation of the m.-ir^in* 
of the wound. Wounds of greater extent, if «ipnl>lt 
of primary union, should always be closed by Mno^v 
m,mitun. 
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f means of cur\ed needlee (Fig. 29, o 

B of the wound and tied. 



1 aud b) threads 

1 through tlie lips of the wound and tied. The 

e is introduced at right angles to the direction of the 

f wound, passing tliroiigh {Mirreapouding points on opposite 

aides. Tne needles are passed either with the free hand or 

I are grasped and directed by forceps-like instruments, 

needle-holders (Fig. 31). In so-called pedunculated 




Fio. as. — ContinuouH mattresa-sotiire. 

needles the needle and its holder funn a continuous 
instrument.' 

Silk, catgut (absorhable), and metallio wire (silver, 
lead) are used as sufiire-niaterial. 

If the wound be but superficial, approximation of the 
mai^ns of the skin with sutures will be sufficient, the 
needle being introduced in general at a greater or lesser 
In tbo United Slatoi many BiirFeon* nw Hnicpdoni needle*. For 
bttatioBl wurk Bmsir, Bharp, ronnd fi'irinn-invilli-s ate employtd, pref- 
wlilj ibIj I I ji il, vbicb sro easily tbrtaili^d.—ED. 



146 



OPERATIVE SURQERY. 



distance from the margin of the wound, in accordauce 
with its depth. 

In order to avoid the formation of cavities in the closure 
of sinuous wonnils it is wise either tu unite the tissues in 



.V^. 



Fio. 'J9. — Varieties of aorgical needles. 

the depth of the wound (buried suture), or to approxiniatc 
extensive surfaces of the wound. 

If the wound be a complicated one, muscles, tendons, 
snd nerves being injured, these ptruotures most be sever- 





ally isolated and unit'.il bil'oru closxire of the wound is 
proceeded with. 
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r In the r-Iosiire of cutaneous wounds tlie simple knoHed 
mlk (inkrrupted) vuture is sufficient (Fig, 25). By the 
introduction of deep and superficial sutures the enaeavi>r 
is made to secure aa perfect appro xiniatiou as possible of 
the surfaces iif the wound and mar^ns of the skin. In- 
version of the latter is to be avoided by aci'unite approxi- 
mation of the margins of tlie wound. 

The cojUinuous sulurc, a single thread being employed 
wiUiout interruption, is also availalile in the union of cu- 
taneous woimdii. It is applied in various ways, as in tlie 
single running suture (Fig. 26), as the glover's suture 
(each loop being tied separately, but not cut apart — Fig. 
27), and as the mattress-euture (running back and forth 
tliroueh both lips of the wound — -Fig. 28). The mode of 
intrfxluction is dlustrated in the accompanying figures. 

When extensive areas of wonnd-atirtaee an- t<) be 
brought in approximation t/fty nuiures are employed, 
both extremities of the thread being armed witli either 
lead plates (Lister) or small [sads of gauze (Wolfler) (Fig. 
30). As the suture, thus ap])lic<l, may be drawn firmly 
together and be securely fixed, it is possible to bring the 
margins of the wound in contact throughout a considerable 
extent. Intercalated knotted sutures will insure exact 
approximation of the margins of the wound. In nsing 
Lister's lead-plate suture wire is employed as the suture- 
material, tlie fixation being efi'eeted by means of small 
perforated lead buttons, which are drawn over the wire, 
then pressed flat with a pair of forceps and thus securely 
fixed. 

Divided musrjffi are united with knotted catgut or silk 
sutures in such a manner that the cut surfaces are brought 
tflgether in accurate apposition. Kangaroo-tendon is often 
used as material for buried sutures. 

In uniting divided tendons also the cut ends should so 
far as possible be brought in apposition. In the union of 
flat, band-like tendons — for instance, the extensors on the 
dorsum of the hand and on tlie extensor a,spect of the 
fingere^the divided ends -jiiay .be uver|iip4x,ti. apd ^lius 
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sutured. Huter n!cotnm(inde<l in all instances the em- 
ployment of this (io-called paralenditioua siUure (Fig. 32). 




32.— PaTBtendlnoHB suture. 



Strong, tliick tt'ndons, bucIi as tlie flexors of the fingers, 
the tihialis anticus and pusti(;u8, the peronei, etc., may, 
when divided, be united by simple knotted fine silk suture 
applied in a longitudinal direction. To prevent cutting 
through of the sutures these may be advantageouslv 
passed at right angles through the divided estreniities 
(Fig. 33). 



^r^ 



— Tiapsfixion of divided leudon by h 
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The application of supporting loops of thread, which 
ire subsequently tied together, is also a useful pnx-edure 
(Fig. 34). 



Fta. 34. — Ends of divided teDdon held hy enppurtine loops. 

Before suture of a tendon is undertaken ]>n>liminflrr 
operative procedures, such as division of the skin and of 
the sheath of the tendon, are sometimes necessary IB 
onler to secure the central extremity of the tendon. Tbtt 
same end may often he attained by eentrifu^il bandaging, 
of thejjart, or with the pid of a Hliarj) tenaculum. Aftef 
,|lit JeatloH naa^beec nnitifl by suture it is im)X)rtant s 
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place the extremity operated upon in its dressing that the 
tendon la maintained in a ]>nsition of greatest possible re- ■ 
taxation until firm union hoi:; taken place. 

If liy feaHoa of urpuntioii uf the extrcmitiea of a ilivided teoilon sp- 
prozmutioii CBDuut bo eOifcled in ttio UHtial maauer, the cuatinuity of 
the tendon dmj be eBtsbliiibed by menuH of au auiiliary njienttou, fmo- 
pliuls. From the lidu uf cue of the eitrtuiities of the iliviiled tendon » 
■nuill portion U w freed that it can be turtitd uver luward llie other ex- 
tremity, with whit-h it ia nnitrf hy suture t Fig. 35].' 

Nerve-suture, as first practised by Robert and N^aton, 
may be employed in cases of recent injuries attended 
with diviuiou of ner\'es, as well as a secondary procedure 
after isolation and freshening of the divided extremities. 
The object of nerve-suture is the approximation of the 
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Fia. 36. — Eiiler'H t«LO]ilaaty. 



transverse edges of the divided nerve-strand. To this 
end fine threads are passed either directly through the 
ijub»tance of the nerve, and the transverse surfaces of the 
dividoil extreraitieu are brought in apposition, or the ex- 
tremities are so united tliat they overlap one another upon 
their lateral surfaces (paraneural suture). 

The extremities of die divided nerve may be so united 
that the sutures are not passed through the substance of 
the nerve, but through the surrounding connective tissue. 
In this vray the extremities are brought indirectly in ap- 
proximation (perineural aiilure). 

Nturoplfutu, based upon the same principle as the 
tenoplasty of Huter, may also be employed successfully 
in the union of divided nerves. 

' luBtead uf silk, we i&n employ kangaroo- tendon or chromic gPl. — 
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The position and fixation of the extremity operate! 
upon Pthonid prevent nil (listurbance of the nerve aner the 
operatiun. 

Tlie union of bones in effects! by suture in a manner 
analogous to that in which the soft tissues are uniirti 
(Fig. 36), except (liat wirt' is employed with especial ml- 
vantage as bUtiiii'-]n;U('ii:jl. The eJiannels for the pa^ 




if the patcllH with wire. 



sage of the sutures must be made by means of a drill 
or an awl. Tlie wires are fastenwl by twisting their ex- 
tremities together. Braces or clamps also may be em- 
ployed in the same way as they are used in secnring 
boards in scatfoldiii^ (Guasenlwuer's clamp, Fig. 37). 

Severed bones may further be unite<l by means of nails 
or ivory pegs (Fig. 38). Nails may also be driven into 
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the bout' through the overlying soft tissueH in order to 
tnaintnin the Ihignients in appmitiou ( percutaneoiiii nail- 
ing of bones). 

Metallic sutures, pegs, and nails are only to tie removod 
ailer the kiine of weeks, when lirm union of the divided 
bone has taken place. 

Special Forms of Suture. — Suture of the Bowel. — 
It may \»- nerew^iry to Tiiiile either a penetniling or a 
non-iH'iH'tniliiig wiiiind of the intestine, or the completely 
divided l«nvel tliroughont its whole ei re urn fere nee. The 
suture should in general be m applied that the resistant 
layers of the intestimil wall, such as the nniwnlaris, are 
brought in accurate apposition by means of elosely applied 
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Fto, 37.- -Bone-bra L-e 



knotted sutures. Over these broad foldi* of serosa should 
be approximated by suture, to facilitate rapid primary 
union. 

In the introduction of intestinal sutures the affccfed 
portion of bowel is brought out through tlie alidoniinal 
wound and suitably protected against cold and iuferlion. 
The escajK" of intestinal contents should be prcvenled. 
To tiiis end the intestine is grasped, centrad and pcriph- 
erad of the wound to he united, with suitable i-lani|>s 
{Gus.<('nhauer's, Kydygicr'.s, Hnhn'a intestinal clamjis), 
with the fingers, or with bands of Kterilized gauze. 

Linear wounds of the intestine or the stomach, as well 
as of the gall-bladder, ai^' united by two rows of closely 
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Plate I.— Suture off the Bowel. 

Fio. 1. — Intestinal sutures introduced from the serous surface.* a, in- 
volving all layers with the exception of the mucosa ; 6, Lembert's sero- 
seroua suture. 

Fio. 2. — Circular intestinal suture, applied from the lumen of the 
bowel and including all layers. 



placed knotted sutures of silk. In the suture of wounds 
of the intraperitoneal portion of the urinary bladder 
catgut is to be preferred. The first row of sutures in- 
cludes all of the divided layers. It is unimportant 
whether the mucous membrane be included or not, while 
it is highly important that a thick layer of the muscularis 
is incliuled. The sutures are applied closely together and 
iroin cither the serous surface or the lumen of the bowel. 
In the first instauee the sutures are to be tied externally, 
in the latter internally. Wh(»u the suture has been thus 
applied throughout the whole extent of the wound and 
closure* has been effected, a seroserous suture (Lembert) 
is finally introduced. Surfaces of serous membrane fn>ra 
4 to 5 mm. wide are brought in apposition by introducing 
the needle a short distance from the margin of the wound 
and bringing it out close to the margin, and repeating the 
process in reversed order upon the other side. When the 
ends of the suture are tied the serous layer on either aide 
is raised in folds, so that two brojid surfaces of perito- 
neum are brought in approximation. In order to give 
greater stability to the seroserous suture the subserous 
tissues and even a portion of the muscularis are taken up 
with the serous layer. The folds thus formecl are thicker, 
while a considerable extent of surface is brought in appo- 
sition (Plate 1, Fig. 1). 

lioth rows of intestinal suture may be applied in the 
form of knotted sutures, or as a continuous suture. 

If a dividcHl portion of bowel is to be united through- 
out its circumference, similar principles may be followed. 
Two rows of closely applied sutures will suffice. The 
first includes all of the layers of the bowel, and is in- 
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tended to fix tlie cut surfaces in ap[>osition; the second 
brings tlie serous surfaces together. The o[»erator should 
see that cwrredponding portions of the circuniierencc ure 
brought accurately in contact with one another. To this 
end a suture is applied at the mesenteric uttachment of 
the bowel and aliH) one at a corresponding point on tlie 
opposite side of the periphery, both involving all of tlie 
layers of bowel. In this way the entire circumference is 
divided into two equal part.s. The margins of that por- 
tion most removed from the operator are first united either 
by closely applie<I knotted sutures, or a continuous suture, 
and it is advisable under these circumstances to apply 
and tie the sutures from the lumen of the bowel. This 
suture should include all of the layers of the bowel, and 
care should be taken that thick layers of the mnscularis 
are brought into intimate apposition. The mai^ns of 
the wound chisi'st to the operator are first united by 
suturi's passed from and tied upon the serous surface. 
When this suture, including all the layers of the bowel, 
has been applied to the entire periphery of the bowel 
olosnre will have been substantially effected. In order 
to secure primary union of the intestinal wound within a 
short time a second row of seroserous (Lembert) sutures 
is applied over the first. Under these ci re uni stances, 
also. It is advisable to include with the serous layer a 
[x*rtion of the muaciihir layer, as hi this way the senius 
folds arc made firmer and can be brought in eli>scr 
Eippro.iiniation. 

Suture of the 6/itd'ler, when the injury invohcs the 
intraperitoneal portion of tiiis viscim, is effectwl upon 
principles similar to thasc that have liecn jiLst laid down, 
except that in this event it is advisable, in order to avoid 
incrustations, to use catgut instead of silk as the suture- 
mnterial. One row of sutures will aceuraU'ly approxi- 
mate the muscular layer of the bladder, which is often 
fn>ni one-half to one i-eiifinieter thick. It is customary 
to exclude the niui-ous nienibrane fmni the suture. A 
sei-ond row of I^embert's suturi's unites the semsa. In 
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the closure of wounds of the bladder, as in closure of 
those of the intestine, the continuous suture or closely 
applied knotted sutures may be employed. 

Wounds of the extraperitoneal portion of the bladder 
are to be so united that the thick layer of muscular tissue 
is brought in firm ap{K)sition by means of catgut sutures, 
with exclusion of the mucosa. 

The various methods of suture for closure of wounds 
of the bladder have been largely supplanted by the simple 
methml just described. 

Wounds of the gall-bladder may be closed by suture in 
a manner analogous to those of the bowel. 



I 
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I. OPERATIONS ON THE EXTREMITIES. 

I. Ligation of Vessels in Continuity. 

An injured and bleeding vesael may be seized directly 
within a wotmd and the liemoirhage controlletl by liga- 
tion. Another mode of jtrocedure consists in exposure 
of the central extremity (»f the divided vessel for the 
purpose of its ligation. This variety of ligation of 
vessels in contiuuity will now be considered, 

Indications. — (1) lAjnriea. — (n) Slab-wouwU, gnn- 
skot-wotinds, coiUuaed wounds, and lavirated Kouvda of 
the large arteries. If possible, ligation is to be under- 
taken at the site of injury. This is difScult in lacerated 
tissues suffused with blood, when the wound is unfavorably 
situated, or when the artery is injured directly at its origin 
from a main branch. 

(i) SiihnitaTieoue faceration of large vessels ; also when 
ligation ut the site of the lesion is im|»ossible. 

(2) Hemorrhages from suppurating wounds through 
erosion of large vessels ; further arterial lieniorrhage 
from gangrenous tissues or <lisintifiniting new-growths. 

(■3) In order to render an operation bloodless the main 
arterial branch of the operative area may be previously 
ligat«d — e. g., the lingual artery prtRciling extirpation of 
the tongue, tile femoral artery preceding enucleation of 
tlie hip-joint, and preceding extirpation of cavernous 
tumors. 

(4) In order to indace retrogression of morbidly altered 
organs or neoplasms the blocHl-supply is rut ofl' by ligation 
of the main art«ry — e. (/., of the thyroid artery m the 
presence of goiter, of the sj)ermatic artery In the presence 
of tumors of the testicle, of the internal iliac arterj- in 
the presence of hypertrophy of the pnjstate, etc. In the 
same category belongs the trcntnienl of elfphiniHiwi' of 
the log by ligation of the exli'nuil iliac or tlie femoral 
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artery, with wtiitli sijnie surgeons liavo secmvi] good 
reatilta.' 

(5) Aneurysms. — Act-ording t« tlic niftliod of Hiuiter, 
tlif afferent artery is ligatcd in llie tivalnietit of aneiipvsm, 
but on aecouiit uf the supply of bhn)(! to the aueuryftnial 
sae thiMiigh tlie collat<^ml i;i run la lion this method is uut 
60 reliuble an tliat of AutylUid. 

In cases of trigeminal nearalgia resisting other operative 
measures, ligation of the carotid artery has been repeatedly 
pnietised (Pfitrubao). 

The tifatment of epi/rjiMi/ by ligation of the vertebral 
artery has also been pro|MiMed, 

Method of I^ig^ation. — At definitely determined 
points upon the surface of the body the skin in divided 
and with eareful protection of importjmt structures the 
sheuth of the veawl is expised. This is then opened, and 
the artery, separated from the accompanying veins for a 
small portion of its extent, is raised from its bed for the 
purpose of ligation. Two ligatures are now applied, and 
the artery is divided transversely between them with a 
single cut of the scissors. The wound in the skin is 
clmed by suture. 

The cutaneotu innsioiis are made in selected situations 
in a definite direction so as to render jmssible access to 
tlie artery by the shortest route, Usimlly the iucisifHi in 
the skin corresponds witli the course of the artery. Thus, in 
the cxtrLinitic- ihi- incisinri, with a Jew minor exceptions, 
coincides wilh lln- liiiijjitudinid ilin^'tion of the vessel. 

In onlcr ihat llic itnision iu the -.kin may be placed in 
the proper situation, it is necessary to make earefuf scrutiny 
of tne surface of the body. To lucilitat*' this, prominent, 
reaitily palpable points of the skeleton, as well as muscular 
prominences, and the intervening depressions, arc tuclcvled 
as landmarks. 

' In wmn niieioaa extiri>atii>ii of ■ vrsatl In lii'lt«r tlian liijatian, if we 

Wish to arreit the Krowtn "f a lunitir. Duwbtirii liiu roccnll)' pnlnml 

onttbU ligkiiiiii or the external uirotid i* n( sJijcht vHlue in rarcoiuft a{ 

' tbe tonsil, ax thx itnaBtomotlv I'irculatinn is an igiili'kly entublishe'l, bnl 

Htirpktlon of tbit vcawl umuud gnat ihrinking of the growtb.— £d<i 
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The length of the cittanoouti incision will be rcguiatpd 
bv the depth to which access is tlesiretJ : the deeper the 
wound the larger must be the opening in the skin. The 
incision for exposure of the internal iliac artery will meas- 
ure from 15 to 20 cm. (6 to 8 in,), while that for the ra- 
dial art»?ry at the wrist-joint need not be more than 1 or 
1.5 cm. (^ or i in.),' 

When the skin and the subcutaneous connective tissue 
have been penetrated (the buse of the wound is no longer 
moved with movements of the margins of the skin), the 
sheath of the vessel is carefully approached by dissection 
either with the free \\a\v\, between two pairs of forcepa, 
or with the aid of the grooved director. Muscles, nerves, 
and veins that obstnict the way are displaced with blunt 
hooks. If a vessel prevents access to the artery, it may 
be ligated in two platws and divided between. 

The «heath of the venaet is detached from the artery for 
a bhort distance by blunt dissection with anatomic forceps, 
or it is divided upon the grooved director, in accoixlance 
with the character of the tissues. Alter the slieath has 
been opened, cither a single vessel will be exposed or both 
artery and vein will come into view. The most reliable 
guides are fiirnished by the topographic-anatomic relations, 
The artery must be rect^ized as such from its situation, 
ns all other means nf identification may under circum- 
stances (iiil. The color of the vessel is as little distinctive 
as is its tliicknt^s, as the walls of both arteries and veins 
possess the same color in the dead subject in consequence 
of imbibition, while the thickness of the wall of the 
vessel is subject to n-idc individual variations. As a 
rule, however, the walls of the arteries are thicker than 
those of the veins, although not rarely in enfeebled indi- 
viduals, and particularly in females, the arteries are small 
and thin-walled. It might l>e supposefl that during life 
pulsation of the vessel would be an infallible means of 
recognizing (he arteries; but this is not always so, as 
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arterios at tinie» [exhibit iiu pulsiilion aft^r free loss of 
blood, wiiile on the utiior haitu veins may apparently pul- 
sate through tranHniksion <»f movement in the arteries. 
The anatoniieal relations therefore are the only reliable 
guides for dlstin^ishing between artety and vein. 

When the »hcath of the vessel has lH*en iijx'ned and the 
artery brought into view, this must be is<ilnte<l with twu 




paira of forceps fm- :i ilisl:iiir.' nf I nr If cm. (A-J in.) 
and raised from its bed for tlie iiiiplieatioo uf the ll^tiin!. 
To tliis end one lip of the opened sheath is gniaptid witii 
a pair of foreeps held in the left hand and traction made, 
wliile with the blades i>f the other pair of forceps helJ 
in tiie left liaiid tlie luo^e tissue surrounding the artery is 
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detarhiKl id its longitudinul direclJoD. From time to time 
tlie fixing and the dissecting hand an.> altcrnntMl, (rare 
being taken to avoid inclusion of the artery, ul' a vein, ur 
of a nerve between the blades of the fbreepH. From the 
side of the artery next which lies the vein [or rather the 
mo6t dangerous neighbor, for in some situations the nerve 
must be avoided rather than the vein. — Ed.1, the ligattng 
instrument, armed with a ligature, is pafKcd beneath the 
artery, the ligature wound about the vessel and tied. A 
second ligature is applied in similar manner at about a 
distance of 1 cm. (J in.^ from the first, and, between the 
two, the artery, raised from its bed, is cut squarely with 
a single stroke of the scissors. The divided ends of the 
vessel retract somewhat in either direction (Fig. 39). 
The application of two ligatures and cutting between 
possess some advantages, but are not always necessary. 
The retraction and the relaxation of the extremities of 
the divide<l vessel afford more favorable conditions for 
thrombus-formatiim, tlirough narrowing of the lumen, 
than simple occlusion of the Inmen of the vessel. Beside, 
by division of the vessel lietween the ligatures a view 
is obtained of the posterior wall of the artery, and in this 
. way ligature of the artery just in advance or jiist beyond 
the ongin of a lateral branch can be avoided. Either 
contingency is equally unfavorable to thrombuf;-fornia- 
tion. The small wound mode is closed with knotted 
sntures. 

The knot of the ligature ts tie'! as follows ; after the 
ligature has been made to surround the arteiy the free 
end on either side is grasped with the fingers of the cor- 
responding hand. Before the knot is tied the ends are so 
crossed that the right passes Itfhind the left and is re- 
ceived into the left hand, while the left pa.sses in front of 
the right and is received inln the right hand. When the 
extremities have been thus itosmmI a simple knot is tied. 
Before the second knot is plmwl upon tlie first the free 
o^milJes must again be cliangeci and in such a manner 
^^that uj>on the left is passed in fn>nt of that up<5n the 
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right. The mllor's knot {Fig. 40) thus formed is more 
Bet-ure thiiii the ordinary ^-(mnyg htol (Fig, 41). 

If in tlif first part of the knot tlie extremitic* are 
twisted twice, iiistea<l of once, there results the eo-called 
surffical knot (Fig. 42). 

The sailor's knot is employed not only in tht- applica- 
tion of ligatures, Init whcnLVcr it Ik (Jetiireti to tie a secure 
kiKit. 

Ligations in the Upper Extremity. — The arten- 
mipplying tlio iivm, tiiL' lorearni, and the hand may \\f 




exposed for piinwses of ligation in the axilla, n|>on i\\t 
upper arm, at tne flexure of the elbow, and ni»on liie 
forearm. 

The axillarif artery is the loiiliniiation of the subclavian 

from the lower border of the tourth rib to the ^ui^cal 

neck of the humenw. When the anii is abducted it lies 

, in intimate relation with the hone; below the ppt-tonilis 

1 minor the vessel lies in contaet with the roraci>-brftchiaIis. 

[ Of the brachial plexus only the median nerve i& ijituitted 
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in front nf ttic artprv, the axillary vein lying toward the 
mitlille line uiid ut a more fupcrticial level. 

LigKtioii of the Axillary Artery. — The body occupies 
the dorsal decubitus, with the arm abducted and held at a 
right angle to the trunk in such a manner that the ex- 
tended forearm assumes a position midway between pn>- 
imtlon and supination. The operator stands Iwtween the 
thorax and the abducted arm, the assistant to his left. The 
axillary cavity is exposed to view, with its boundaries, the 






and the brachial artery. 

anterior (border of the pectoral is major) ami ptisterior 
axillary folds (border of the UltisaimUM di.rf^i and terer* 
major), between which when the arm Ls abdintwl the skin 
occupies the concavity of the axilla. In the hitter the 
prominem* of the head of the hiurierus is Imth visible and 
palpable. Upon the arm, whose inner aspect is directed 
toward the operator, is the internal bicipital sulcus, run- 
ning jiaralle! with the arm between the hollies of the 
biceps aiid the triceps. This groove forms the main bed 
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Plate a.— Exposure of the Axillary Artery and the Brachial 

Arteiy. 

Mcbf coracobrachialis; f, inner portion of the fasdA of the upper arm ; 
Mt median nerve; Cif lesser internal cutaneous nerve; Cb, greater in- 
ternal cutaneous nerve; Ax^ axillary artery; B, biceps; ^6, brachial 
fascia. A^ brachial artery. Vb, brachial vein. 



of the vcss(»ls and nerves of the arm. It does not extend 
quite to the anterior axillary fold, as the belly of the 
bic(»ps diminishes in size at this |K>int before passing over 
into tii(» tendon. Tiie border of the pe<.»tonili8 major and 
th(^ u|)|)or extremity of tiie bii^eps form heni two sides of a 
triangh> whose base is constituted by the ooraeobracliialis 
(Fi^r.4;3).^ 

This triangh>, formed by the elevations of three mus- 
ch's, is th(i situation in which the artery Ls to be exposed. 

It would be a mistake to l(K)k for the vessc^l in the axil- 
lary cavity, which forms a spiice filled with fat, eonnective 
tissue, and lymphatic glands next to the lateral wall of 
tlic clust. The art<TV, which lies close to the humerus, 
is tlicrcion* to be looked for in relation with this l)one at 
th(* a|)cx of the axillary cavity. 

The incision is ma<le along the line of the coraoobrach- 
ialis muscle in the continuation of the internal bicipital 
sulcus (Fig. lo). After the subcutaneous connective 
tissue* has been passed the thin fas<*ia of the arm will l>e 
cx|)()scd, through which the fibers of the coracobrachial 
muscle will be visible. The fascia is divided upon the 
grooved director and the lower (inner) lip of the wound 
in skin and lascia rctnictcd with tenacula. There now 
comes into view the median nerve emlnHlded in loose 
cellular tissue, and this is drawn out of the way with a 
sim|)le blunt hook. The artery is now exposed and can 
be readily isolate<l and ligated (Plat<» 2). Care must l>e 
taken that the n(TV(» alone is gnisp(»d and drawn out of 
tli(* way, as oth<»rwis(» the artery, which lies directly behind 
it, may also be displaced and removed from the field of 
view. 
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After divieiiin of the faaria of the cora<;obrachial i 
cle the greater uitenml ciltiineous ner\-e soiiietinies pre- 
Bcnts itself. Thifl miiaU nerve cau ecapwly bi- eonfiiuntled 
with the mvdiRti D«r\'e, which comeu int<) view aAer 
further retraction of the lower (inner) niat^in of the 
wuund. 

The artery is aecompanicd by one or several, fiometlmes 
by a wliole plexus of veins. 

Ligation of tlie Brachi&I Arteiy. — The continuation of 
the a.xillary artery from the Kiirgical neck of the humerus 
to 'its point of division at the flexure of the elbow is 
known as the brachial artery. The veseel lies in the in- 
ternal bicipital sulcus, and it ie often accompanied by a 
network of veins. The medLin nerve lies over the upper 
half of the artery, which it conceals, while iu their fur- 
ther otinrse the nerve lien upon the ulnar side of the vea- 
Bcl. The basilic vein, which likewise lice in the internal 
bicipital sulcus, is separated from the group of large 
vessela and ner\e3 hy the fascia. The sheath of the 
vessel consists of loose cellular tissue. 

The patient occupies the same position as in ligation of 
the axillary artery. The incision in made at alKtut the 
middle of the arm, slightly over (external to) and parallel 
with the internal bicipital sulcus iy^R- ^•i)- ^kin and 
,Bubcuta neons connective tissue are divided and the fascia 
*f the biceps muscle bt opened in the same direction and 
■throughout the same extent. The fibers of thifl muscle 
knufit be clearly exposed to view. The lower (inner) lip 
!f»f the wound in the fascia is drawn downward (inward) 
iVith a tenaculum and the median nerve thus exposed. 
iThe nerve is lifted from its bed and drawn aside with a 
„l)lunt hook, when the brachial artery is exposed aecom- 
.panieil hy veins. The arterj' is isolated by means of two 
ljj»irs of forceps and is ready for ligature (Plate 2), 

The nde t« make the incision somewhat above (ex- 
jtemal t") the bicipital sulcus in onler to reach the 
'median nerve below is to be rei!nmmended on account 
«f the dilficulliL's encimnlcrud in reaching tlio artery 
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through u mass of stmctiires, including the greater iii- 
tt'rnai cutaneous uerve, the mediau uervp, and the basilic 
vein, when the incision is made diivctly over the vessels 
and uer\'es. If the iucision \a made below (iotcmal to] 
the Uicipitai sulcus, an iiiexperieucvd person may err bv 
failing to reeiigiiize the exposed ulnar uerve and lucking 
in vain for the artery l>ehind it. 

The relations between the iue<lian nerve and the brachial 
artery are variable within certain limits. In rare in- 
stances the artery lies in front of the nerve. lu cases 
of high division of the radial and ulnar arteries one of 
the vessels lies iu front of and the other behind the nervi'- 
The presence behind the median nerve of an artery pf"- 
port ii» I lately small, a^ compared with the ifst of the lyxiv. 
IS 8U^;e»tive of such high division of the bnx-hial arteii'. 

LiKation of the Cubital Artery. — The continuation of 
die brachial artery in the flexure of the ellnjw is known 
as the cubital aderij. The vessel lies in the interns! 
ciibitui sulcus, and, covei-ed by the aponeurosis of the bi- 
ceps muscle, is embedded m the depression between lln' 
pronator radii teres and the bict^ps. Ttie artery is in llii* 
situation ai^eompanied by two symmetrically placed veins. 
The nu'diau nerve tloes not occui)y the same intimate re- 
lation with fill' inteiy a.i it does higher up, but lies al 
some distiiiiiT ii])tiLi ilir ulnar asjHt't of the artery. Si'pa- 
ratcd fniin llio nvU-vy \ty tin- l>iri|iital fascia and sitiiatitl 
sulK'Utiiiicouslv is tlic cubitul plexus of veins (median h»- 
silic, median cephalic), which conimunicjite in the fli'xuti' 
of the ellww with the veins accompanying the artery. 

The simplicity of the relations existing in the ami ii' 
conaeqiience of the prominences foniie<l by the bicejw anJ 
the tneeps and the pn'scnce of the internal and extenni 
bicipital sulci, is replaced at the flexure of the elboff- 
joint by complexity resulting from the presence of the 
two large groups of forea mi-muscles. The s]iindle-shai)i'd 
belly of the bice|w, which gradually diminishes in sia?, i* 
scparate<l by a sulcus uijon the right and the lef^ re^]>^e■ 
itriiiar ' " "' 
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Plate 3.— Exposure of the Cubital Artery. 

L, transverse section of the aponeurosis of the biceps muscle ; A, cubital 
artery accompanied by veins ; IT, median nerve ; V, cubital veins. 

Exposure of the Radial and Ulnar Arteries. 

Ar, radial artery ; Au^ ulnar artery at the inner side of the tendon of the 

internal ulnar muscle ( U). 



bicipitiil sulci of the arm, are designat^Kl the internal and 
cxt<»riial cubital sulci. The inner fiirrow of the flexiin' 
of the elbow is bounded by the biceps or the brachialis 
interuus and the pronator radii teres, the outer bv tlu* 
biceps and the supinator longus. The internal bicipital 
sulcus is covered by the radiating aponeurosis of the biceps 
(Fi^r. 44). 

To li^ate the bicipital artery the forearm is extended at 
the elbow-joint and held in a [K)sition of maximum supina- 
tion. Information as to the direction and situation of the 
internal bicipital sulcus is sought through palpation. The 
incision is made in the continuation of the internal bicipital 
sulcus and passes from within and above downward and 
outward, corresponding to the direction of the internal 
cubital sulcus (Fi^. 45). After division of the skin con- 
sideration should be given to the network of veins at the 
flexure of the elbow. When {)ossible the way is cleart'd 
by retraction of the veins with blunt hooks. The shining 
aponeurosis of the biceps muscle now api)ears in the 
wound and it is divided upon the grooved director in the 
direction of the cutaneous wound. The artery lies im- 
mediately beneath the aponeurosis, accomixmied by two 
veins, in a bed of looser connective tissue. The median 
nerve lies to the ulnar side of the artery (Plate 3). 

In cas(» of hi^h division of the brachial artery one or Ixith 
branches may lie upon the bicipital fascia. This ix)s?i- 
bility is to be thought of when blcwling fnmi the veins at 
the flexure of the elbow is to be undertaken, or when one 
of the median veins in this situaticm is to be exposed aixl 
ojx»ncd for infusion with a ssdinc solution or for transfusion 
of blood. 
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lit the ptacticc of jMeboioms ■ (^loth ur bHiidAcii u Iwund circnUrty 
■boqt the middle of the arm in siic^h a nuiDiier tlut the rrlurn ot blood 
through the voina froai the rureann is pKVeiiI«d without uhli [cntljoii uf 
the ndiki jiuIm'. With the furmrm eiieniled, a HhBr[>-|iuinl(!il knife la 
inlroduced nhliqiiely into one of the tviiaety dislcinW mpiliail veini) 
(Fig. 4t)|, Bu that the bluudapurtarrDiu the wuuud iu ii ntnum. When the 




«.— lucfsiona for eipiisiiro of the cubital, radial. [ldcI ulna 



lint of blood baa eseaped tbe compress Ik released, and the 
■mall wound is covered wiib u dressiag aod a bandage. 

Trawf-alun uf WoccJ or tvmna infmioH of raline imlution also \s prac- 
tiMd IbroiiKh thH median busilii* vein. Through ao iocision aiialoKOUK to 
that mado for ligation of ibe cubital aitery thu vein. If io^ Bubcntaneoiiiily. 
fa Bipuaod for a distaoiHi uf seveiai centimeterB and isglal«d by blunt 
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dissectioii. Tbe Teasel is gnuped wilti ft pair uF Hnatomic foirepa and 
mipiwd with tbc ci-isHore, vritbulit bring totally divided. Tlie veiu i* 
uuw closed hy ligaturtr cm the peri)ihrnil ait uf the incision. Through 
the upeuini; thus oiado the ounuli is iDtroduced Into the veiD In ■ cen* 
tripetal dinictlim nod Bied. To make the infUBloc b aleriliicd rubbrr 
tube armed with s fuDuel is must odTiiiitagMiusly emgiloyed, attached lu 
luU. Fram ft hair-lilur \ii > liter and ft half of Ouid ue per- 




k 



mitted slowly (u flow inlu the vein iiudcr a low degree or pressura. Ivi 
purposes of infusion ateriliifd physiologic 10,6 per i-eiit,) solution «( 
todium i-hlorid or defihriDBted bumnn bUnA may be employed, Aftff 
tbe infuaion has been complelvd the vein is ligaled upon the central flie 
of the opening and tbe small wuuud is closed by suture. 

Ligation of the Radial and Ulnar Arteries. — The 
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muBcles ujttiii tlie |mlniur iL-ipfct uf llie fonarm are 
rfiviMiblc into thn'f {^roiijis. The main mass is iiirmwl liy 
the flexors of the fingers, which arise by a coninion head 
from the inner aspect of the lower extremity of the 
liiimerus. The forearm is hounded ujkhi the ninar side 
by the flexor carjii ulnaris, iipim the radial side by the 
supinator longus. Between tlie temions of tJiew; nmscles 
and tlie mass of the flexors of the lingers there is thus 
forme<I in the lower thii-d of the forearm ui«iii either side 
a longitudinal furrow or ilepressioti whicli is used as a 
gnidf in tindiug the radial and the ulnar arterj- respec- 
tively (Fig. 45). 
I The iitdlal aHery eorresponds In its coiirse with the 
direction of the raditis. In the ippcr third of the fore- 
arm the artery lies in close relation with the supinator 
I Itingiis muscle and is deeply situated. In the lower third 
I it lies more sn])erficially in the sulcus between the tendons 
I of the flexors and that of the snpinator longiis. Jnst 
I above the wrist-joint the artery, with its accompanying 
J two veins, lies upon the lower extremity of the radius, 
, covered only by skin and the thin fascia. 

The i(/nar aiitry, after its origin from the brachial, 
j crosses the common head of the flexors, anumg which it 
; jHirsnes its course, until it reaches the tendon of the flexor 
, <arpi nlnaris, along the inner side of which it reaches the 

A^Tist -joint. 
' The typical situation for tlie ligation of both arteries is 
just above the wrist-joint. The forearm is placed in a 
I ])osition of niaximnm supination, with the hand in slight 
ilorsal flexion. To expose the radial artcrj- an incision is 
I made juat above the wrist-joint corresjionding to the de- 
pression between the tendon of the siipinator longns and 
those of tlie flexors (Fig. 45). Af\er division of the skin, 
the artery, covered liy delicate translucent fascia, is seen, 
!>itiiale<l between two veins. After division of the fascia 
the arteiy can be isolated and ligafed (Plate 2). 

The ulnar artery is reached through a short incision in 
the ulnar sulcus just above the wrist-joint somewhat to 
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the radial side of the readily palpable tendon af the fleior 
curpi uliiaris. The radial mut^iii of this t«jidon is ex- 
posed and drawu to uue side with a tenaculum. The deep 



FlQ. 47.— Arrftnueiui 




1, ftbduclor graup'. 



layer of fasoia enclosing the flexors is brought into view 
and divided upon n groove<l direclor. The artery, acoom- 
fianied by two vein3, is now disclose*!. In dose relation 
with the arb-ry ujxin its ulnar side lies the ulnar nerve. 
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"he radial arttn, in itt further course, is convenient!; 
.'88iblo iipun tlii^ (lursum nf tlie huod between th 
luu of the fle\(jr lun^ui pullieiR and that of the exten 
lirt'vis iwllici", m iUl Ho-cullud tabati^re. 




Ete palm of the hand the superficial palmar arch of 
ulnar artery can ho expoaed after division of the 
;h palmar aponeurt}sis. The cutaneous incision in the 
n passes from the mi<ldi(' nf the root of the hand 
ard the hasc of the little linger. 
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Plate 4.— Exposure of the Femoral Artery. 

Rclow I\>upart*8 ligament, in the opened sheath of the vetsels, are to be 
seen upon tlic median side the femoral Tein, and upon its outer side the 
femoral artery. In the middle of the thigh the sartorius muscle {S ) is 
drawn outward, the deep layer of the fascia being divided, and the ar- 
tery is exi>osed, with the vein behind it. 



I/igations in the I/Ower Extremity. — The mus- 

cU's of the thigh are so gnnipecl that between the exten- 
sors and flexors, wliich are arrunged symmetrically upon 
the anterior aiul |)osterior a8{KH;t8 of the femur, on the 
median side one group of musc^les posses from the pelvis 
to the inner aspeet of the femur, separating the quadriceps 
from the flexors. The depression tlius formed between 
the extensors and the abductors (Fig. 47) 8er\^e8 as a path- 
way ior the vessels passing over the margin of the pelvis 
anil eorresiK)nds in its direction with the course of the 
vessels. The sartorius muscle bridges over this gutter 
(Fig. 48) and constitutes thus an important landmark in 
locating the vessels. 

I'he fnnoritl (uicri/, the continuation of the external 
iliac, emerges from the pelvis under Poupart's ligament 
at a point midway between the symphysis pubis and the 
anterior supirior iliac spine. The femoral vein at its 
entnmce into the pelvis lies to the median side of the 
artery. The artery passes downward and inward, and in 
its course follows the depression between the extensors 
and the adductors. From the middle third of the thigh 
onward the siirtorius muscle lies in front of the arterj*, 
which in this situation is covered by the tense fibers of 
the deep layer of tlu? fascia lata. The arter}*^, with its 
aeconipanying vein, enters the popliteal sjMice through an 
opening in the adductor niagmis (Hunter's canal), at the 
junction of the miihile and lower thirds of the thigh. 
Tlu» femoral vein below Poupart's ligjmient lies to the 
nu^dian side of the arterv. In th<» further course of the 
vessels they cross in such a way that the vein conies to lie 
behind the arter>'. This n^lation is attained in the middle 
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of the thigh, and the vessels thus pass through Hunter's 
canal. In entering the popliteal sjiacp from the posterior 
aspect the vein comes first into view, while in front of it, 
in intimate relation, lieH the artery. 
The femoral artery may be ligated : 

(1) In the subingiiinal depression, directly below Pon- 
part's ligament. 

(2) In its course behind the sartorius muscle, at the 
junction of the middle and upper thirds of tlie thigh, 

(3) In Hunter's canal. 

I. Ligation of the Femoral Artery below Poupart's Liga- 
ment.— The incision into the skin is made pai-allel with 
the axiri of the thigh fnwn Poupiirt's ligament ihiwnward 
fur a distance of from !) to 8 cm. (2-3 in.). The upper 
extremity of the incision corresponds with a point mid- 
way Ijctween the symphysis pubis and the anterior supe- 
rior iliac spine (Fig. 49, a). After division of the akin and 
the fatty connective tissue careful dissection is made 
downward in a vertical direction until the sheath of the 
vessels is recognised by iti! fibrous structure and whitish 
appearance. The sheath is divided upon a grooved 
director and the art«ry isolated for a short distance with 
two pairs of forceps and raised from its bed. Tlie 
femoral vein can be brought into view u]K)n the median 
side of the arterj'. The crural nerve is some distjinne to 
the outer side of the vessels, coveretl by the deep layer 
of the fascia lata. 

II. Ligation of the Femoral Artery at the Jmictdon of 
the Middle and Upper Thirds of the Thigh. — By inwanl 
nilati.m of tlie tliigli tlie d<>presHioii following the course 
uf the surtorius muscle, from above and without down- 
ward and inward, upon the inner as|)ect of the femur, 
can be brought into view. The incision in the skin is 
begun at the junction of the middle and upper thirds of 
the femur, and follows the line of this depression along 
tlie inner border of the sartorius muscle (Fig. 49, 6). After 
the subcutaneous connective tissue has been passed the 
delicate fa.H<-ia of the tliigh comes into view and should 
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Plate 5.— Exposure of the Hemoral Artery in the Adductor 
Canal. 

Vi. viu.tugii>l.-riiuF,:N. surUirius. The fibraua <:i>v«mK of Uiinltr'si-aDiLl 
(/) is ilivi.lLiI, w-iLli eiiKnuni uf the fi-inuntl artery and «<.-iii. 
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be divided in the direction of the ciitatifoiis incision. If 
the incision be properly plaa^l, the sartorius muscle conicB 
into view after division of tlie fascia, being recognized by 
its muscular libers running parallel with the cutnncons 
incision. If the libers of the exposed muscle jmss from 
within and ahove outward and downward, or the reverse, 
it may be known that the incision has been made too 
far inward or outward, and that the muscle disclosed is 
the ad<luctor magniis ur the vastus intcrnus. The meilian 
border of the sartorius must^tlc is exposed by dissection 
with the knife, and the muscle raised from its \>ed and 
drawn outward, >vhen the deep layer of the fascia lata 
will be seen strettihed tightly over the vessels. After 
division of the fascia upon the gnxived director, the art- 
ery, which in this situation lies in front of the vein, is 
isolated by blunt dissection and ligatcd (Plate 4). 

III. Ligation of the Temoral Artery in the Adductor 
Canal. — The extremity is flexed at the knee and llu- liip 
and slightly ahduoted and rotated outward at tiu' hip- 
joint. The cutaneous incision is liegun at the jiuictiDU 
between the middle and lower tldrds of the thigh along 
the lateral bonier of the sartorius muscle (Fig. 49, r). 
The dissection advances between the vastus intemus and 
the sartorius until the silvery, fibrous sheath stretched 
between the adductor magnus anrl the vastus intemus 
comes clearly into view. The fibers of this sheath, which 
form the covering of the adductor canal, arc divided, 
when the artery is disclosed. The vein hcs U'hind the 
arter>-, with which it is intimately related by connective 
tissue (I'hite 5). 

Li|EaIi'>n lit llie lnt«m»l uphvnous velu biw hwii reciimmended by 
TivDdulenhiini in tbn tmluient of varlt'ow vrliis of tbe 1uw«r i-xlrcnii- 
tMt. A cutaneuni iuuininu alwut 3 cm. (1 in.) looft is made on tbi- iunsT 
upet't uf tbe UiiRb at the Jiinctiiin nf ita mlddlo and uiipcr tbirds. A 
caiKUt lltratiire is thrown Kround the isiiUlpd vein nud the tiln'init.v rle- 
TBtMl in order tbat tbe liloml may nmke ita exit. Twi> liKAliireH *ru , 

I applied bi the vein and the veEBel Li divided beLvwti Ihem, The hubII ■ 

I wound in Ihi^Hkin iii«lu«wl by aiitiirwi. I 

^^^^ftjgation of the Popliteal Artery. — The po]>lilcal space I 




78 



OPERATIVE SURGERY. 



Plate 6.— Exposure o( the Popliteal Artery. Left Lower 
Extremity, Flexor Aspect. 

8, wmitiienibraiKMUg ; B, biot'|ia I'oiuoris ; T. Iricops ; I, broncbea of the 
ici*tlr nerve ; A. puplitesl arteiy ; I', popiitol vein. 

IB boAndcd above by the biceps femoriB and the semi- 
membranosus miisrlts, aud below by the two heads of the 



4 
I 



ga.'^trocnemiiis (Fig. ■'iO). The pHipIltoal artory and vein 
3 in the iongitiidiniil a.xlH of this lozenge-shap«d spaee, 
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the artery more deeply tlian the vein and almost in riin- 
tacfcwith the cajKiiule of thp knee-jnint. Tlie (■mitinuHtion 

iif the W-'iatit nerve lie-; nvr thi' vt'^^^i'l;* and almost inime- 
diiilely beneath the si];nrli,'i,il i'.,-, i.i. 




For the li^ilion of the implitcal nrlay the |iatient ia 
placed in tlie pntne position, and a longitudinal incision 
iif made in the middle line of the ijopliteal spaee (Fifj. 
51). Aft«r division of the skin unirthe IWia the til>ial 
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Plate 7. 

Fia. l.—Expoeure of the autcrlor tibial artery of the left leg. Tlie 
tmcia it opened, and the tibialU anticua muscle [Ja) us retraced lowatd 
the medisn liue, and the eiteiuor ballucia (£,*,) b>wBTd the outer 
tide. In the interval between the two muscles the do«p perineal Derve 
(r.Ii.)cutaes first into view uiid behind it the artery sumiundud by veina. 

Ftu, 2.~EipoBure at the posterior tibial artery behind the internal 
malleolu*. The tortuous artery aucDnipMiied by two veins ii vMiA» 
beneatb the divided fiucia (Ft, 

here known as the dorsalis jiedis, lies upon the outer side 
of the tendon of the extensor hallucii^ longus. In the 
space between the metatarsal bone of the great toe and 
tne second metatarsal bone the artery descends toward 
the sole of the foot, where it unites with the external 
plantar artery, one of the two terminal branches of the 
posterior tibial artery. 

The anterior tibial artery is accompanied by the deep 
peroneal nerve and the iiosterior tibial artery by the 
posterior tibial nerve. 

The anterior tibial artery is ligated lypif-ally in its 
course at a point corresponding to the junction of the 
middle and lower thirds of the leg, and as the dorsalis 
pedis upon the dorsum of the foot. The posterior tibial 
artery is exposed for ll^tion in its cuurse upon the leg 
and behind the internal malleolus. 

In Itgating the anterior tibial artery an incision is made 
upon the anterior a,spect of the leg in a situation cor- 
responding with the junction of its middle and lower 
thirds, a finger's breadth external to the crest of the tibia 
(Fig. 53). After division of the tense and tough &scia in 
the line of the cutaneous incision, the dissection is pro- 
ceeded with from theoutersideof the tendon of the tibialis 
anticun muscle between this and the adjacent extensor 
hallucis longus down to the interosseous ligament. Before 
the vessel is reached the deep peroneal nerve comes into 
view. Behind this lies the artery, surrounded by u net- 
work of veins (Plate 7, Fig. 1). To facilitate isolation 
of the vessel it is well to separate the tibialis anlicus and 
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ia opened, SDd tho Cibialis autirua musclo (Jo) U rctntcled lon'uil 
the iDOdiBn line, and the eitiliiHir b&llucU (£,h.) toward the (iut«r 
side. In the interval betireeD the two miiscles the duep perinEal nerve 
(P.ii.jcunHa fltBt into vitw uud bthiod it the artery snrroiinded bf veins. 
Fio. 2.— Eipoaure of llie jHistorior tibin! artery behind the internal 
malleolua. Tlie torluuus artery auxinip&nied by twu veins U visible 
beneatJi the divided fascia (F). 

here known as the dorsalis pedis, lies upon the outer side 
of the tendon of tlie extenHor hallucis longus. In the 
space between the niftatarsal bone of the great toe and 
the second metatarsal bone the artery descends toward 
the sole of the foot, where it unites with the external 
plantar artery, one of the twu terminal branohes of the 
posterior tibial artery. 

The anterior tibial artery is accompanied by the deep 
peroneal nerve and the posterior tibial artery by the 
posterior tibial nerve. 

The anterior tibial artery is ligat^^l typically in its 
course at a point corresponding to the junction of the 
middle and lower thirds of the leg, and as the dorsalis 
pedis upon the dorsum of the foot. The posterior tibial 
artery is exposed for ligation in its course upon the leg 
and behind the internal malleolus. 

In ligating the aiUerioi- tibial ariery an incision is made 
upon the anterior aspect of the leg in a situation cor- 
responding with the junction of its middle and lower 
thirds, a finger's breadth external to the crest tif the tibia 
(Fig. 53), After division of the tense and tough fascia in 
the line of the cutaneous incision, the dissection is pro- 
ceeded with from the outer side of the tendon of the tibialis 
anticus muscle between this and the adjacent extensor 
hallucis longus down to the interosseous ligament. Before 
the vessel is reached the deep i>cronea! nerve comes into 
view. Behind this lies the artery, surrounded by a net- 
work of veins (Plate 7, Fig. 1). To facilitate isolation 
, of the vessel it is well to separate the tibialis antious and 
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the exteneor lialhicis muHcles vigorously with t«nacula. 
In order to reach the artery readily it is important to fol- 
low accurately the interval between the museles, as other- 
wise access to the vessels will be attended with difficulty. 




Kutninfc is fiecured from the outer border of the tibialis 
poetirus muscle. 

To expose the poslerior iibial artery in itn course alonv 
the leg, a lonpitiidinnl incision is made in the middle third 
of the \eg, a. finger's breadth internal to die median lK>rder 
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oftbe tibia (Fig, 54, a). Aftordivisionnftlie stem and fascia 
the fibers of the soleus muscle are freed from their attach- 
meDt to the bone, and the interval between tbe superficial 
and the deep group uf calf-muscles oticupied by loose con- 
nective tissue comes into view. If the muscles of the 
calf in the extent of tbe wound are raised from their bed 




with a blunt hook, the posterior tibial artery, accompanied 
by the nerve of the Kaiiif name and several veins, will be 
found beneath the layer of fascia covering the deep pwnp 
of muscles between the tibialis posticus and the flexor 
hallucis longus muscle. 

In the ligation of the posterior tibial artery behind the 
lleolus the loot is rotated outward in maximum 
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degree and a curved incision encircling the malleolus i« 
made at a point midway between the extremity of tlie 
internal malleolus and the median border of the tt^ndo 
Achillis (Fig. 64,6). If the flbroua fascia is exposed, the 
artery comes into view, aci^onipanieil by two veins. After 
division <)f the fascia the arterj- can be isolated by blnnt 
dissection. If the procedure be properly carried out, 
the muscular sheuth uf the tibiulis posticus, the flexor hal- 
lucis longus, and the flexor digiturum is not opened. The 
tibial nerve lies to the outside of the vessels (Plate 7, 
Fig. 2). 

The dornalix ped'm arferij is ligated upon the dorsiun 
of the foot in front of the ankle-joint, the foot being held 
in strong plantar flexion. The tendon of the extensor 
hallucis b thus made palpable and an incision is made to 
its outer side and parallel with it. The fascia is now 
divided, and in close relation with the bone, the artery, 
accompanied by two veins, is found to the outer side of 
the tendon of the extensor hallucis longus. 
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II. Amputations and Enucleations. 

The surgical removal of an extremity or portion of an 
extremity is designated an amputation when the rieparation 
is made In the continuity of the )x>ne, and an enudealian 
if tlie separation \a made at an articulation. The soil 
partly are variously divided in order that they may ade- 
quately cover the wound left after division or separation 
of the bone. 

Indic&tionB. — (1) Devdopmeiitat unoma/i-es, super- 
numerary fingers, or acquired incorrigible deformities 
(contractures, atrophic extremities). 

(2) Injuries, such as rending or crushing of the ex- 
tremities, destruction of the aKin over a large area ; in 
general, when re8t<)ration of the fimction of the part seems 
to be excluded by the d^ree and the character of the 
injury. 

(3) Oiioes of joints in adults, when conservative opera- 
tions are no longer possible, or when the articular disease 
is superadded to a pre-existing tuberculosis of the lungs or 
of other organs. 

(4) Infeii'ums, phlegmonous inflammations of the tis- 
sues, gangrenous destnictlon of joints, osteomyelitis with 
epiphyseal separation and suppuration of joints, always 
when the morbid process is not to be localized. 

(5) Neoplasnts, malignant disease of Iwncs and soft 
parts ; rarely benign growths also, such as cnchondroniata 
of tlie fingers, furnish an indication for amputation or 
enucleation. 

(6) Gangrene of tlie extremities when a line of demar- 
cation has formed. 

(7) Incurable circumferential Irg-uUers and elephan- 
tiasis. 

(8) Incurable psmdarthronen. 
Eeamputation Is indicated in the presence of — 

(1) Neuralgia of the duvip, due to the presence of 
neuromata ; 

(2) Chnical amputation-stumps. 
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In the perfonnance of ampntation the patient is so 
placed that tlie member to be ampntatttl is conveniently 
accessible. The upper extremities are raised to a hori- 
zontal position and there maintained by assistants. In 
removal of portions of the lower extremities the member, 
which is held horizontally, extends beyond the edge of 
the table. An assistant grasps the extremity at its 
peripheral end, and another assistant lixes it on the 
central aide of the point of removal. 

Proeimonal control of hemorrhage is effected during the 
operation either throngh digital compression of the artery 
or by surrounding the extremity wita tlie elastic bandage 
of Eamarch. 

Digital eompreasion ia only available when the artery 
cso be compressed against a tirm base, as a bone. 
Thus, the femoral artery is eompressed against the hori- 
zoatal branch of the pubic bone at tlie point where it 
passes under Poupart'a ligament ; the anbclavian artery is 
compresaetl in the supraelavicular fossa against the tirst 
rib. 

In controlling hemorrhage by means of tlie elagfie 
bawlage of Esmarch the extremity ia held verti(»lly for 
a short time to facilitate the escape of blood by gravi- 
tation, and is then surrounded by an elastic bandage or 
an elastic tube above the point of proposed operation. 

Paation of the Operator. — If the operator be right- 
handed, he takes surii a position that the member to be 
amputated is upon his right. In amputations of the right 
upper extremity the member is abducted and raised to a 
horizontal position. The operator stands upon the outer 
side, with his face directed toward the feet of the patient. 
In amputations of the left upper extremity tlie operator 
stands lietween the trunk of the patient and the abducted 
arm, with hie face directed toward the patient's head. In 
amputations of the right lower extremity the operator 
Btandn upon the outer side, and in operating upon the left 
side between the abducted lower extremities of the patient. 
The operator staudii with his right fixit slightly in advance 




PUte 7. 

Fio. l.—Exposuro of tbo antcriur tibial arterj of the left leg. The 
Eucia ia opened, ftnd tbe tibialis aoticus muBcle (•/a) is nitractcil Utward 
the raediiui line, nod tbo uxtenwr baUucis {E.h.) 1«wbt(I tbe outer 
side. Ill the iuCcrval between tbe two muscles tbe deep perineal nerve 
(P. p. ) GomeB Sral into viuw and bcbiod it the artery sumiunded by voina. 

Flo. 2. — EipoBuio of the posterior tibial artor)- behind tbe iutvnuJ 
DuJIooluH. Tbe tortuous arti:ry aciwmpMiied by two velni is Tislhle 
benesth the divided taoKiaiF). 

here known as the diirsalin petlis, lies upon the outer side 
of the tendon of the extenwr hallucis longus. In the 
space between the metatarsal bone of the gr«it toe and 
the second metatarsal bone the artery descends toward 
the sole of the foot, where it unites with the external 
plantar artery, one of the two terminal branches of the 
posterior tibial arterv. 

The anterior tibial artery is accompanied by the deep 
peroneal nerve and the [Kxsterior tibial artery by the 
posterior tibial ncr\'e. 

The anterior tibial artery is ligated typically in its 
course at a point corresponding to the junction of the 
middle and lower thirds of the leg, and as the dorsalis 
pedis upon the dorsum of the foot. The posterior tibial 
artery is exposed for ligation in its course upon the leg 
and behind the internal malleolus. 

In ligating the anterm- tibial artery an incision is made 
upon the anterior aspect of the leg in a situation cor- 
responding with the junction of it« middle and lower 
thirds, a finger's breadth external to the crest of the tibia 
(Fig. 53). After division of the tense and tough tascia in 
the Hue of the cutaneous incision, Uie dissection is pro- 
cee<led with from the outer side of the tendon of the tibialis 
anticus muscle between this and the adjacent extensor 
hallucis longiis down to the interosseous ligament. Before 
the vessel is reached the deep perontal nerve comes into 
view. Behind this lies the artery, surrounded by a net- 
work of veins (Plate 7, Fig. 1). To facilitate isolation 
of the vessel it is well to separate the tibialis anticus and 
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the extensor hallucis muRcIes vigorously with t«Dacula. 
In order to reacJi the arterj- readily it is important to fol- 
low accurately the int^r\'al between the nuiscles, as other- 
wise access to the vessels will be attended with difficulty. 




Entrance is seeiired from the onter border of the tibialis 
posticus muscle. 

To expase the posterior tibial artery in its eourfie along 
the leg, 8 longitudinal incision in made in the middle third 
of the leg, a finger's breadth internal to the median Iwrder 
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end the knife is applied upon its beel, with its point 
directed toward the operator, and carried aroiinu the 
lower eircumterence of tlie member (Fig. 55). The knife 
is now applied with its heel at the be^inniny; of the incision 
already made, and ifa point directed from nie operator and 
carried around the upper circumference of the member in an 
opposite direction. There thus pesulte a circular incision 
formed of two conjoined semicircular ones. When the 
skin throughout the entire circumference has been evenly 
iJKnded down to the nuiBoular fascia it is dissected all 
^Wmd from the subjacent tissues in a central direction, so 
■■t there results a hollow cylinder or cuff constituted of 
I Ma and subcutaneous connective and fatty tissue. In 
the dissection of this cuff the operator grasps the niai^in 
of the wound from above with thumb and index-finger at 
* pf)int most remote from him and proceeds to separate it 
Irum the subjacent tissues. The fioers uniting the skin 
ud the fascia are divided by strokes of the knife held 
vertically to the underlj-ine structures (Fig. 66). The 
xljacent skin is now grasped and separated from the sub- 
jw:ent tissues in the same manner. The operator in this 
My gradually encircles the entire circumference of the 
otreraity. When the starting-point has been reached 
the process of detachment is renewed, and this is repeated 
until a cuff of sufficient size has been obtained that can be 
everted and turned on itself. 

It is important that the line at which the cuff in folded 
over shoidd occupy a plane at right angles to the longi- 
liKlinal axis of the member. The size of the cuff will be 
eovemcil by the diameter of the member to be amputated. 
Ill general the cutaneous incision will lie toward the 
periphery at a distance from the plane of amputation 
*^i|ualliug about two-fhirds f)f the diameter of the cx- 
In-mity at the level of this plane. 
The muscles are divided with long strokes of the am- 

KBtion-knife at the level where Oie cuff of skin has 
n folded over in such a way that the cut siirfiiccs of the 
iDiiBcles form an even plane. In the division of tho 
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muscles the kniJe is held in the same manner as in 
making the eiitaneous ineii^ion (Figs. 55 anil 57). Experi- 
ence will teach the proper degree of pressure and of 
traction to be exercised. The knife is applied upon its 
heel and pressure exerted against the resisting mass of mus- 
cles, the operator at the same time making traction toward 
himself. In this way the muscles are divided with a 
single stroke at the margin of the cuff, the knife being 
drawn from lieel to toe in a horizontal plane toward the 
operator. Without changing the position of the knife the 
direction of pressure is reversed, the blade being applied 
with full force and passing from toe to lieel, while the 
hand is raised, the remainder of the muscular tissue upon 
the lower portion of the circumference and upon that 
portion most distant from the operator being divided. 
Next the muscles of the upper portion are divided. To 
this end the kuife is applied from above with its heel in 
the beginning of the incision and its point directed from 
the operator, and the muscles are cut through. 

In amputations of the leg and tlie forearm tlic division 
of the stnictures between the two bones requires a special 

[irocedure. After the muscles have been divided circu- 
arly in the manner described, a small knife is introduced 
into the interosseous space, with its edge at right angles to 
the bone, and the contained structures are severed. The 
details of this procedure are described at length under 
Amputations of the Log. 

Flap-incmon. — In this method of operating tlie soft 
parte are incised in the form of flaps, wliich are useil h) 
cover the stump. Flaps may be made in various shapes — 
e. g., semicircular, tongue-shaped with parallel mai^ns 
and rounded corners, etc. They consist of either skin or 
skin and muscular tissue, or skin and periosteum, and are 
accordingly designated l«gumentar>- flaps, musculotegu- 
mentary flaps, teguments rj--per lost eal flaps, etc. Portions 
of bone may also be included with the skin in flaps and 
be so adapted to the wound-aurface as to contribute to the 
formation of a satisliictory stump. Flaps are always con- 
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stituted of a greater amount of structure at their base 
than at their frne extremity. The ^tuiiip is irovered with 
a single flap (Lowdhara, Verchiin) or with two flaps 
(Ravaton). Flaps may be made of equal or of unequal 
size, and m accordance with their situation they are desig- 
nated anterior, lateral, or j)OBt«rior. 

The formation of flaps may be effected by incisions 
from without inward (Langenbeck), or the reverse by 
cutting from the base toward the periphery (transfixion). 
Under the conditions first indicated the shape of the flap 
is outlined with the knife, and the skin and fascia in this 
distribution divided down to the muscular layer, when the 
flap retracts somewhat. From the line of retraction the 
muscular layer is divided with long strokes of the knife 
down to the bone, when the whole flap can be turned 
back. When a tegumentary flap is to be formed the skin, 
after the outline of the flap has been made with the knife, 
is grasped with a pair of toothed forceps or a tenaculum, 
and raised, being pn^ressively separated from the sub- 
jacent structures. 

In making flaps by transfixion smooth woiind-surfaces 
are afforded. One of two modes of procedure may be 
followed. The flap may be formed by direct tranafixiou, 
the knife being thrust transversely through the muscles 
close to the hone and cutting toward the skin. In the 
other mode of procedure the operator outlmea the shape 
of the flap with the knife, at the same time dividing the 
&scia so that the flap retracts somewhat. The knife is 
DOW introduced at the base of the flap in the manner 
already described and carried through the muscles to the 
end of the flap, where it makes its exit. By this means 
is attained the most advantageous distribution of the 
mnscles in the flap, which at its periphery will consist 
only of skin and fat (Figs. 59 and 62). 

When two flaps have been fonned in one of the 
ways described, they arc folded over and the muscular 
tissues yet attached to the bouc un> divided by a circular 
incision (Fig. 62), In amputations of the leg or of the 
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forearm the mueculEir tissue in tliG interosseous spucc 
should be divided atM^ordiug to estjiblished rules Ix-ibre 
the bones are sawed through. 

The oval incision results when the circular incidon is 
joined at some point of \Ia peripheir by a Jnu^tudinal 
incision, which, like the circular incision, passes through 
ttic periosteum down to the bone. The Bp<~x "f the oval 
is placed cither upon the extensor aspect of the joint or 
upon one of its lateral aspects. From it nawi in a periph- 
eral direction two divei^ing incisions, which meet trans- 




versely at an opposite [Miint of the periphery (method 
of S«mtetten). Tlie form of the woimd corresponds 
with that of a heart, the a|jex oi' the ova) being the nioet 
central portion. The bone is removed at this level (Fig. 
63). After union by suture the wound is linear. The 
oval Incifion is employed especially in enucleation of 
fingers and toes ; less commonly in enucleation of the 
shoulder-joint or the hip-joint. 

Division of the Bone. — After complete division of the 
Boft parts and incision of the |)eriosleum the latter, in the 
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art-a of tlic iuuision, is carefully detached from the iMiiie 
for a. short distaoce in a proximal direction with a iiispa- 
torv, in order tliat a sufficient surface be expuHed ior the 
application of the saw and the periosteum is not crushed 
or torn from its attacliments, and primaiy union be thereby 

Crevontcd. Id Rawing through the bone care i^liould 
e taken that the division is effected as far from the 
periphery as possible ; that the eawcd surface is at right 
angles to the longitudinal a\i^ of the bnne ; and that the 
soft iwirts are protected from all injury. The muscles 
are drawn with tenacula out of reach of the saw or 
the stump is wrapped in suitable compresses and thus 
protected. 

In applying the raw the nail of the thumb of the lefl 
hand is placed vertically upon the denuded bone (Fig. 
58), and the support thus afforded is used as a guide for 
the blade of the saw. At first the saw is manipulated 
without pressure. Only after a groove haa been ibrnied 
in the bone may the sawing be proceeded witli more 
rapidly, with the application of a certain degree of press- 
ure. An aB.<4istant, stationed at the periphery, holds the 
extremity in a position of extension and aims to keep tlie 
sawed surfaces apart in order that the blade of the instru- 
ment shall not Iieconie inipac^ted. The irregular edges of 
the divided bone are trimmed by means of bone-forceps, 
and Email projections are cut off. 

After complete removal of the amputated part atten- 
tion is directed to the definite control of kevtorrbage. The 
main arterial and venous trunks, recognizable by their 
position, are isolated in the stump with the aid of two 
pairs of distwcting-forceps, clamped in stiding-forceps, and 
tigated. In addition to the main arterial branches all 
vessels that can be seen running in the connective-tissue 
interstices of the muscles are also ligated. The Esmarch 
bandage can now l>e freed, and it may be necessary to 
apply additional ligatures. Parenchymatous hemorrhage 
is controllefi by compression. 

The care oj the wound has for its object accurate ap- 
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proximation of the wound-surfaces, with the avoidance of 
dead spares, as welt as exact approximation of the margins 
of the skin. The muscles may be separately united by 
buried sutures or liirj^ areas of surface by means of 
gauze-pad sutures, while the skin is closed by superficial 




Fio. 61. — CataueoDS sotnjre after ampntition of the leg through a 



knotted sutures, or by a continuous suture (Figa. 64 and 
65). 

If it has been possible to effect the amputation under 
complete aseptic conditions, the wound may be closed 
entirely by suture ; otherwise drains may be brought to 
the surface out of the depth of the wound. A like pur- 
pose may be served by the introduction of strips of sterile 
or antiseptic ^uze. 

In the performance of ezarticiilation the same general 
principles may be observetl aa in the performance of 
amputation. The operator stands at tJie peripherj- of the 
extremity, holding the part to be removetl in the left 
hand, while the exarticulation is effected with the right, 
lu the majority of cases the joint is opened from its ex- 
tensor a^ct. Flap and oval incisions arc genemlly 
employed, less commonly circular incisions, with the 
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formation of a cuff. The Haps are so formed that their 
base corresponds with tlie plane of tlie joint at which the 
separation is to be made. As a rule, flaps of unuEual size 
are made. Upon that side of tlie joint on wluch the cap- 
sule is first opened the flap may be made by transfixion 
or by dissection from without inward. When the exar- 
ticolation is completed the soft jiart-s upon the opposite 
side of the joint are divided from withm outward. To 
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titrn of tlie thigh. 



this end the o|)enitor draws upon the extremity, grasped 
with the left hand and already freed at the articulation, 
in such a way that the bridge of skin still uniting the 
part with its central attachment i.s made smooth and 
tense. The knife is introduced into the wound and 
divides the tissues transversely. Id making the division 
(are should be taken that the muscles are first divided 
and then, somewhat fiirtiier toward the jwriphery, the 
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skin. Tlic inetliudH of {>erforniing exarticulatioD are in 
part so carriwl out that witli the last incision of ihe kniie, 
which patM?e from the wound and forms the flap, the 
main vessels are severed. During tJie process of division 
the artery may be closed by pressure with the finger in 
tile wound. A nit>th«xl of exarticiilation (Esmarch) often 
employed with lai^ jointa couaists in circular division of 
the soft parte iu tlie upper third of the extremity down to 
the bone after application of the Ksmurcli bandage. The 
bone also is divided at the level of the incision through 
the muscles. After ligation of the vessels the constrict- 
ing band is removed. A longitudinal incision is made 
through the soft parts down to the bone from the joint to 
the primary wound in such a way that lai^ vessels and 
nerves are not divided. With the wound thus made 
held open by means of hooks, the joint is opened and the 
remainder of the Ixine removed with the utmost care. 
This coml)inalion of circular and longitudinal incisions 
cdn.stitutea a variety known as the racketnincision. 

Ampntatioas and £xartictilaHonB of the I/Ower 
Extremity. — Amputation of the Iieg. — The removal of 
llic k'j; iiiiiy lie midertaken at varying levels. It was 
I'urmcrly ihc instoin to amputate the leg under all cir- 
cumstances in its upi>er tiiird at the site of election. 
This method had for its object the use of a wooden 1^, 
upon which the flexed knee was comfortably received 
after the wogud had healed. At present, however, the 
principle is followed to he as conservative as pos^ble in 
amputations of the leg. and in the removal to take the 
greatest care of the healthy portion of the extremity. 
For this reason amputations are no longer performed at 
the site of election, but at the site of necessity. 

Among the mctho<ls of amputation of the leg employed 
are the circular incision in two steps, with the formation 
^f a cuff; and various forms of flai»-opemtions : two 
lateral tegumentarj' flaps ; two lateral muaculotegu- 
BiMitiirj- fiapg. Q„g anterior tcgumeiitary periosteal fiap: 
'■"'1 a posterior short musculotegumeutary flap from. 1 
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calf (Heine). A single larj^ musculotegiimentary flap 
from the substanee of the calf also may serve to cover the 
stump. 

Ampatation of the Leg with a Circular Incision in Two 
Steps. — An usi^istjuit rotates the lef; towanl the operator 
an<! a cireular incision is niiulc throiigli the skin, liegin- 
uing at a point most remot*' i'rom the operator, ami ])ro- 
grei^ng toward himself, until the entire eircumfcRncc of 
the ijart ia dissected and a cuff is formed. Whcu tiiis 
has been separated for a sufficient distance all around und 
folded back the layer of muscles is divided. The incision 
tbroujrli the muscles of the calf is made in three steps. 
Finally the muscles upon either side of the inteross<!ous 
ligament are divided. This complex incision should be 
luade exactly in the same plaue, so that the vessels are 
Dot divided at varying levels. 

Id making the figure-of-eight incision the knife is 
placed horizontally, with its heel ujnm the upper surface 
of the tibia, so that its pointed extremity is directed 
tjoward the operator. It is. i^teadily held in a horizontal 
position and drawn from heel to toe, introduced into the 
interosseous space close to the tibia up to its handle, and 
the soft tissues between the two bones divided. The 
fibula being reached, the knife is drawn from heel to toe 
around tht.s bone and passed horizontally again into the 
interosseous space, with its point direct*id from the ope- 
rator and its blade upwanl, dividing any remaining mus- 
cular fibers from the fibula toward the tibia. The ope- 
rator now introduces the index-finger and the thumb of 
his right hand intJ> the wound and grasps the interosseous 
ligaments to assure himself that all of the muscles have 
been transversely divided. Before the saw is used the 
ansistant rotates the raeml)er inwanl. The jieriosteum is 
flctachetl from the bone with the ra^|)atorj' at the lino of 
division. The saw is applied u]xin the tibia in Huch a 
manner that the fil)ula also is brought witiiin the ningi- of 
its action. A groove is first carefully wiwcd in Ihc tibia, 
and when the blade of the saw has thus sccuiiil a good 
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t, tibia; /, fibula; E, group of pittiisurs (tibialis aiitivus, i:iti'Usor 
digitorum coDnuDiiiH, citensor ballacis) ; 8, Bolcus; G, gMlrocnGmiliE; 
!>., tibialis puslicus; Pr., pcroaci; 7W., anterior tibial art«Ty, with the 
cornepondiiig vein aail the ilee|i poroneal nerve; T, posterior tibial 
artery, with tbo eorreapoDding veios and the posterior tibial nsrre; P, 
peronual artery aud veiu. 

grasp tli<^ fibula aW \s broii»;ht within the sphere of it» 
activity and both bones are divided siniultaoeously (Fig. 

my 

The stump thus made shows the cross-section of the 
two bones, with the interosseous ligaments stretched 
between them. Antjjriorly, 'ving upon the ligament, is 
the gronp of extensors, wliiie upon the opposit* side lie 
the nexors. Surrounding the fibula the jxroneal group of 
, muscles is visible. The powerful mass of the calf-iunscles 
formij the most superficial layer upon the flexor aRp*^;!. 
Between this and the flexors |>ass the posterior tibial and 
peroneal arteries. I-ying upon the anterior aspect of tJie 
interosseous ligament is the anterior tibial artery. The 
center of the field is occupied by the tibialis posticus mus- 
cle, which is a usefiil landmark in looking for the ve8.«els. 
In front of this, but sepamtcd by the interosseous liga- 
ment, is the anterior tibial artery, and closely bi'hind it 
are the posterior tibial and peroneal arteries tu the fibular 
and tibial sides rcs()cctivcly. 

Flap-UDpntations of the Leg. — T^co Lateral Tegument- 
ari/ Flaps of Kpia/ iShe. — The base of the flaps corre- 
sponds ^^■ith the level at which the Imnes are to be di- 
vided. Anteriorly the margins of the flaps meet in the line 
of the crest of the tibia. The shajM? of the flaps is out- 
lined with the knife IntrtMluced down to the fascia, when 
tlie flaps are dissecteil from the subjacent stnictiires and 
Iiirneii back (Fig. Bl). The ineisioiis through the mus- 
cles are to be made in the typical manner desoribeii at 
right angles to tiie axis of the extremity. The muscles 
of the cjilf an- dividetl in three steps; then those of the 
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interofiseoiiH spacp by the figure-of-eight incisioit ; finally 
the bone is divided in the manner described. To prevent 
the projection of the sharp anterior crest of the tibia afttr 
division with the saw this prominence is either broken 
off with forceps or sawed off. To this end the cn^st is 
sawed into in an oblique direction, from above downward 
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and liaokwan], fur some distance, before the bono is 
reniovtHi. Wlicii the tibia is now divided tmTisver.«oly a 
portion of the hone at the crest falls out and the iirevious 
prominence is removed. 

Tiro T^ttfrtil Mtint'itloteguvientary Flaps. — The shape of 
the flaps is the same as tliat just described. An incision 
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is made through the akin and the fascia down to the mus- 
cle. After t]u] skill has been retracted tlie flaps are formed 
either by transfixion or by incision from without inward. 
When the flaps are folded back the muscles are divided 
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by a figure-of-eight incision and the bone is sawed through 
at the level of the base of tlie flaps. 

Anterior Long Tegumentary Periosteal Flap, with a Po»- 
Icrior Short MusciUoteffummtari/ Flap (Heine). — A broad 
quadrangular flap with rounded com^'rs is made upon the 
anterior aspect of the leg (Figs. 67 and <j8). In the situa- 




tioD to whicli tlic flap, attar ilivision ut' tht- skin, is rctratited 
the ptTiosteum of thf anterior siirtac^ of tht- tibia ia incised 
transversely, jMrallel with the lower boiiler of the flap. 
The skin ujion either side of the Hap is disweted toward the 
tibia from the euhjawnt tissues, and the ixTiosteuiii of the 
tibia corresponding to the lateral ImundaiU-s of the flap is 
divided longitudinally. In the process of dissecting tlie 
flap the periostenm is detaclied from the bone by means 
of a ra-jpatiiry and thus retains its connection with the 
freed ekni. After the anterii)r flap haw been dissected to 
its base the b«ine is raised and a shortiT arched flap con- 
aititing of the skin and tlie muscles of the calf is ibrmcd 
upon the posterior aspect of the leg by an incision i'roni 
without inwanl. The muscles of the interosseous sjiace 
are then divided and the bones are sawed through in the 
usual manner. 

A mngfe taieral flap is made correspondingly longer and 
with a broader base. It may be constitutej of altin, on 
the inner side of skin and periosteum, or finally of skin 
and muscle. When the flap has been dissected a circular 
incision through the skin is made upon the opposite jxir- 
tion of the circumference of the teg uniting tlie extremi- 
tteH of the flap and after retraction of this tlie muscles are 
divided in the usual manner. 

To increase the supiwrting power of the stnmp follow- 
ing amputation of the leg Bier, after healing of the wound, 
n-inoves a wedge-shaped iiortion of iKine aliove the level 
of the stump, so that the lower extremity of the latter can 
be turned forward and uiiward through an arc of ninety 
degrees and be jiermittea to unite in this position. By 
this means closure of tlie me<!ullary cavity is effected and 
the supporting surface is formed of healthy, well-padded 
Kkin, tree from cicatrices, whose nmscles do not umlergo 
atrophy by reason of preserving their natural attachment 
to the Irane. The principle ujMtn which the method Is 
based is illustrated by the accom{)anyiug diagrammatic 
representation (Fig. 69). The medullary cavity of the 
according to Bier, he closed also with 
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a luOHt piece of periosteum or with a forL'ign body, such as 
stanniol-paper. 

Supramalleolar Amputation of the Leg by Syme's 
Method.— The MiiUI.-j„iiit i> i-YviwA ami tlit- honee of the 
leg .livi.k.l )ii.-t .lIm.v;. il„. nmll,-„li aiul (l.r wound covered 
with ;i uutaiuuiis (liqM,l>t:iiooil frniM the lie.-I. The iwtient 
occupies till! dorsal decubitus. The i(Kit is raised above 
the horizontul aud the operator stands to its peripheral 
side. Gra.^ipiug and fixing the foot by the heel with his 
left hand the operator makes an incision, always begin- 
mna on the left Bide, from the apes of the malleolus ver- 
tically toward the 6ole of the loot, then transversely 




through the sole and again vertically upward to the other 
malleolus, dividing the tissues down to the culcaneuni 
(stirrup-incision), A second incision, made over tlie an- 
terior aspect of the ankle-joint unites the extremities of 
the first, with wliich it makes a right angle and it also 
extends down to the bone. This incision should open ttie • 
joint between the trochlear surface of the astmgidus and tlie 
lower extremity of the tibia and the fibula. In order to 
expose the Joint fully the lateral ligaments must be divided 
on either side. T he i ncision thn>ugh the capsule has the 
following form : / \, the short limbs passing through 
jhe lateral ligaments. Only id'tcr tlie lateral ligaments (at 
" r malleolus, tlie anterior and jmsterior astragaio- 
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fibular, and the calcaneofihiilar ; at the internal nialleohis, 
the deltoid ligament) have been divided will the head of 
the astragalus be free, even with slight plantar flexion of 
the joint. If the posterior wall of the capsule be divided, 
the upper surface of the calcaneum comes into view. The 
tuberosity of the calcaneus is freed from its coverin(j8 by 
vigorous inci^iuna made vertically upon the bone, with the 
foot bent in niaxiuuni plantar flexion (Fig. 70). When 




*h(' fixit is thus frcotl and detached the lower extremities 
of the tiiiiu and the fibula are freed from the soft tissues, 
surroundctl by a circular incision, and sawed tlirough 
transverBely, 

The oiwnitJoD ifl >lteiiil«l witli vcrtala dlitikdvaiitaEra. the exRaTiir«d 
bcclJbp not hrttiR pmpcrly w1a|<tcd toapproiiiiintiim with Ihe lee.n-liile 
lh« em(-ati»ii is Airther favornble tu tho awumiilntioii of considiirahlB 
i|U»niltJM of ■Fcretinii. AlthoiiK>i SyiDc'!! him- rut ion iin lonpT rooelVM 
tho (MosulEIoii whiob wu formerly Bcconl.'d ii, ii still duHtrva ooa- 
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Amputation of the Foot by tlie Metliod of Pirogoff. — 
Pirogofi's operation [■misii-tfi in ostiioplatitic supni malleolar 




Fia. Tl.— Ciroc'ilTB amrulalion : detacliiiioit or llii< itoft parls from 
tbu iKKltrinr aspect or I lie liiwnr cxtremitf nf the Ivft; tlii' bisdv of the 
knife in dirork-cl uKBinal the boties. 

iimpiitatinii of tlip leg, with tlic formation of an osseona- 
tegnmentary flap from the hcch Tliifl ]iri)ceilnrL' over- 
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comes the di»»dvaiitjiges and difficulties of Sj-nie's opera- 
tion by Ddt separating tlie tuberosity of the calcaneum, 
but Hawing through the Ixiue so that \Xs poeterior s^meiit 
retains its cunneetion with the skin ana enters into the 
formation of the flap. The operator occupies the same 
position as in the operation of Syme and the incisions 
through the skin are made in a similar manner. The 
operator fixes the foot with his left hand and, beginning 
on the left aide, cuts from the apex of one malleolus ver- 
tically toward the sole of the loot (Fig. 72), then trans- 




versely through the sole, and again vertically upward to 
tlie apex of the other malleolus, dividing the soft tissues 
down to the bone (gtirnip-incision). An anterior trans- 
verse ineimoD unites the extremities of the primary stir- 
ru|i-inri«ion. This incision divides the tendons of the 
extremities transversely and opens the oapsuli' of the 
ankle-joint. In order to open widely the joint Iw-tween 
the heat! of the astrafjplup anil the lower extremities of 
the tibia and the fibula the latend ligaments must first be 
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divided. In effecting this division, especially upon the 
inner aspect, the incision should be made close to the 
astragalus, in order to avoid injuring the posterior tibial 
artt-rv. After the joint has been fn'cly exposed the 
posterior wall of the capsule comes into vU'W, after 
division of wliieh tlie up)KT surface of the tuberosity 
of the calcancum is exposed. The operator, who until 
now lias stood at the peripherj- of the foot, changes his 




('la. 73. — PirotplTa atapatation; <1 



position, grasps the foot witli lii.-i kit hand iind applies 
the saw to tlie upper surface of the tuberosity of the oal- 
caneum (Fig. 73). This process is divided in a plane 
corresponding to that of the stirrup-incision, when the 
f(X)t appears to Iw separated. The lower extremities of 
the til)ia and the fibula are prepared for division with the 
saw, the soft parts iijkiu the posterior aspect being tirst 
dissected close to the bone. This incision demands es- 
pecial care in order t<) avoid division uf the posterior 
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tibial artery, which i« essentiil for the nutrition of the 
heel-portion of the flap. The sui^ton grasps the flap 
between the thumb and the index hngtr of his left hand, 
flexes it backward in maximum degree and separates the 




-Stump left after Pimiroira bi 



soft parts from the posterior aspwt of the tibia in such a 
wav that the blade of the knife is bnnight in direct con- 
v-ith the bone (Fig. 71). 



Upon the anterior surface it snfficcs io displace the ten- 
dons, when the bones of the li-g may be 



o displ; 
diviaei 



d cireidarly 
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just above the mBlleoli. In sawing through the boneR 
the leg is hold hurinontally, the njienitor standing as if 
amputating, with the member to be umpututed to big 
right. An assistant grasps une of the malleoli with Lan- 
genbeck's forceps, when the division of the bone trans- 
versely to the longitudinal axis of the leg may be pro- 
ceeded with (Fig. 74). The stumpe of the tendons are 
grasped with forceps and divided with scissors at the level 
of the wound. The vessels are necured by ligatures. The 
only vessels concerned are the anterior and posterior tibial 
arteries. The first is readily found upon the anterior sur- 
face of the tibia at the side of the tendon of the extensor 
halluctB. If the successive steps of the operation have 
been properly followed, the posterior tibial artery will be 
found to have been divided on the inner aspect of the heel- 
flap, somewhere about the middle of the vertical limb of 
the stirrup-incisiun. In closing the wound the heel is 
moved through an arc of 90° aud the sawed surface of 
the caleaneum brought m simple apposition with that 
of the tibia or fixed by bone-sutures or percutaneous 
pegs. The cutaneous wound is united transversely 
(FiR. 75). 

The operation of Pirogoff has undeniable advantages 
over deep amputation of the leg, us exemplified by Syme's 
uneration. The shortening is re<luced to a minimum hy 
the preservation of the posterior extremity of the calea- 
neum, which forms a prolongation of the bones of the 
leg. The strong, well -cushioned skin of the boA makes 
an admirable walking-sur&ce, while the cicatrix does not 
lie within this area. 

Pir(^ff in his fin>l communication upon the subject 
had already called attention to the fact tliat afl^^r making 
the first incision into tlie sole of the foot the division of 
the calcaneus could be proceeded with immediately fmm 
tlie sole (Figs. 76 and 77), and exarficulation at the ankle- 
joint next effected. He also had made the su^^tion to 
give an oblique diivction to the hed-lhip in order to bring 
a larger portion of the caleaneum atiil the skin of the 
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sitle into the postorior flap. These inodilicatiuiia liave 
li«'n eliiborated by Guntlier and Leftnt. 

While the cutmicoiis ineifiion and the nlanes of the two 
incisions through the bones are at right angles to eath 
other in Pirogoff's operation {Fig. 78), the tuberosity of' 
the calcaneum is divided obliquely from behind above 
forward and dowuward in Giinther's niodifliation; also, 
the lower extremities of the tibia uud the fibula are not 
Bei>amtcd in the form of a plato, but in that of a wedge, 
and in such a manner that the base of the wedge corre- 
sponds with tlie posterior and the ajiex with the anterior 
boundary of the tibia. As a matter of course, the cuta- 
neous iiici.sions are to be modified accordingly. The 
Btimip-inci&iou will pass from the posterior boundary of 
the malleoli, not vertically downward, but obliquely for- 
ward toward the sole, so that a iai^r portion of the skin 
of the sole is contained in the heel-flap. The stump is 
thus changed in so far that not only does the tuberosity 
of tlie oalcancum form the walking-surface, but aUo a 
portion of the sole, the natural walking-surface, serves as 
a snpport for the stump. 

Tne walking-surface becomes still broader if the calca- 
neus is divided almost horizontiiliy in accordance with 
the modification of I^cfort (Fig. 80). The stirnq)- 
incision passes obliquely forwani to Chopart's joint, wiiile 
the dorsal incision forms a flap \vith its convexity dirrctnl 
forward, and it extends also to the line of C'hojwirt's 
joint. The dorsal flap is dissecteil back, the ankle-joint 
opene«l, and the calcaneum sawed through from its tuber- 
osity forward in the direction of flic cutjineous incision 
infn the iTalcaneocuboid joint, llie toot being hold in a 
|)ositJon of maximum plimtjir flcxiiin. The foot is now 
separatetl at Chopart's joint and the lower extremities of 
the tibia and fibnla are divided in tlie manner described. 

Bruns recommends horizontal division of the ctdeaneiim, 
though in an arched direction. The sawed surface of the 
I'slcaneuin is thus concave, while that of the tibia pre- 
sents a corrcs[>ondiiig convexity. 
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The limitations of Lcfort's modification are nnturally 
narrower tliiiii those of the typioal oi>eration of Pii-iigoff. 
If the ealcaneuin is perfectly healthy, an«l this is a iieees- 
sary condition for the employment of Ijcfort's operation, 
it would seem prefemble to select the less scrions pro- 
cedure of exartieiilatton at Chopart's joint. 






vidod, e 



traiiaverau direction, a flugcr'e breadui above its attaclmiEDt to tbe tulnr- 
iwity of the oa oilciH. 

in perriinning subenlBHEonB tenotomy the knife (tenotonie) U passed 
tbrout[h the skiu and tlm tendon Is divided by cutting either tuwuni or 
troDX the skia. Undiir the conditinn first named the operator grasps the 
t«DOtODie, as a table-knife is held in pBrin); fruit, with the flexed Four 
fingers uf the ii)iht baud, while the thnmb is aupported On thv lieel (Fig. 
glj 1 tbo knife is passed from riglit hi lelt ia front of tbe tvndoii. The 
iHtter is subjeclod to imasive tension and is divided bj short rocking 
muvcments of the kuife toward the thumb, which is pliu'cd upou the 
tendon as a guide and to afford reaistaneo (Fig. if!). The jerk with 
which the eitrtinitlm of the divided tendon separate indieates the 
completiou of tbe opemtinn. 

When, on the other hand, tbe tendon is to bo divided from without 
inward the foot is so iu\iuatcd that the tendon is completely ivluied. 
The tenotome is grasped between the thnmb. (he indui, and the middle 
flneer aud introduced npnn the fiat, from right (o left, between tbe skiQ 
and the tendon IFig. 12), The trndon is thus brought beneath the blade 
of tbo knife and is gnulually divided by rocking movements, while an 
assistant anlyects it to maiimnm tensioo by correaponding movement 
of the Joint. 

Ilxarticulations and Amputations of tlte Foot. — Exarticn- 
lations of the Toes in the Interphalangeal or Metatarso- 
phalangeal Joints.— /Jn,w(/ Oi^.niiif) of Ibr J<.ii,l, irilh tht: 
/ormatinn of a I'fuiilar Ti-ffumciitui'i/ Flap by /nctfwiwt /row 
within. Oulwm-d. — The oiierator grasps with the index- 
finger and the thiimli of the left hand the toe flexed at the 
joint of separation, and the joint la opened by a transverse 
incision tiiwin the extensor aspect, somewhat toward the 
jwriphery from the highest ])romiuence of the joint. Then 
the lateral ligaments arc completely severed until the 
joint is fully open<^sl. Next a flap is formed frtim the 
plantar tissues uy an incision from the wound ontward. 
The lenfjth of the flap will Imj governed by the transverse 
extent of the ex[H)sea bone. 




A large dorsal ami a shmi 2'^"^'l^'' tcgiimentary flap may 
also lie enijiloyfd aclvaiibigc^oiiiily in the renmival of toes ; 
anvieW as iwo lateral jiupit of vfptnl size; or a muf/le lateral 
Ityumenturyfiap. Jn all (siBt.'S the flaits are carefully out- 
lined with tne knife, eeparatcd from the subjacent fitrnct- 
urf8, jukI the joint opened tnins\ersely from the extensor 
aspect. The flaps >^hotlId always he so situated tliat their 
lni8G norrf^ponds with the joint-line at whitrh tlie removal 
is to be effected. 

iu maktii}r an oval Incision the knife i» applied upon 
tlie dorsal as^>e<!t somewhat behind the line of the jomt> 
The incision tlieu runs parallel with the longitudinal 
axis of the dieit in the middle line until It has passed the 
joint, on the distal side of which it deviates toward the 
right, in onler to nm transversely upon the flexor aspeet. 
From hpreitisoontinued around tlie Hone until it reuches the 
dorsal asp«'ct again, where it Is completed by being earned 
to its [loint of origin. The joint is exposed U|xm its dorsal 
aspect by dissecting the two sides of the oval, and oj^ned 
transversely, when removal may he effected aOer division 
of the plantar tendons. 

AmpHlaiion of n Toe Ihrout/h ihn Melalarnal Bone. — An 
oval incision is made, its a]K>x com'sjtontling with the 
ptiint at which the metatarsal bone is to be sawe<I through. 
The incision passes longitudinally over the metatarsus 
beyond the metatarsophalangeal joint. It then pa.'ises 
amund to the flexor aspect and back again on the op{)Oi>ite 
side, to return to its point of origin. The metatarsus is 
diKeeeted free in the course of tlie longitudinal incision and 
divided with the phalangeal saw or the chain-saw. The 
distal extremity is grasped and enucleated, and if this pro- 
cedure has Ix-en carrit^ out to the transverse incision in 
the flexor fold of the metatairwopbuluiigeal joint the sepa- 
nition will have been completed. 

AmptUnfion of aJl Tofnthiouyhihe Mrlatarifus. — A large 
wmiciri'tdar plantar and a short <lorsal cutaneous flap are 
made. The oiieralor stands at the periphery of the ex- 
Ifvmity, with tlie luut hekl in mu^iuimii doi'sul flexion, 
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and a plantar flap is cut an<l separated from the metatarsal 
l»nes. The dor«al tegumentarv flap is then oiitline<l and 
likewise dissented free. The melatarail honci^ are sur- 
rounded tittally by a circular incision, the museW in tfie 
interosseous spaces divided, the periosteum of each bone 
individually puslied hack at the place at which it is to be 
sawed through, and the saw finally applied from tJie 
dorsum of tlie foot to all of the boues simultaneously. 




; planlar 



L 



The plantar flap may also be formed by cutting out- 
ward from tlie wound after the bones have been sawetl 
through. The d<»rsalis pedis arterj' and the digital arte- 
ries will require ligation. 

Exarlicmaiion of tlie Great Toe, loffeiher vith the ifeta- 
taraal Bone. — An oval incision is made with a prolonged 
apex. The dorsal incision b^ins on the extensor aspect 
over the metatarsophalangeal joint and )>asses in the longi- 
tudinal axis of the metatarsus to the liead of this bone, 
where it deviates to one side, then surrounds the entire 




AMPUTATIONS AND ENUCLEATIONS. 

base of the toe, and thus agiiiii reaclies tlip dorsal aspect of 
the toe, joining the original longitudinal ineision. The 
incision at all points 18 made down to the bono, Houks are 
introtluccd on either side of the longitudinal ineision, and 
tJie miiacles are separated from the metatarsus. While 
the toe is raised the metatarsal bone can also be freed from 
the mnscles upon its underaurface, when the joint between 
the internal otineiforni bone and the base of the metatarsus 
ean be opened on its dorsal aspect. Jjinear closure of the 
wound is finally effected. 

ExmUculaiion of the Lilile Toe, iogdher with the Mda- 
tanal Bone. — A lateral flap is formed according to the 
method of Walther. The operator grasps the abducted 
little toe and applies the blade of the knite vertically in 
the interdigital fold between this and the adjacent toe, 
when the soft parts of the interspace are divided, by saw- 
ing movementH of the knife held close to the metatarsal 
Ixme of the little toe, to the tarsus. From this point, with 
al>duetion of the toe and the metatarsus, entrance is gained 
into the joint between the fifth metatarsus and the cuboid 
bone, when the toe is bent outward at the joint at a right 
angle or more. The operator incises the tissues amnnd 
the tuberosity of the metatarsal lione close to the bone, 
and with sawing-movement.s detaches the soft parts from 
the oiiter side nf the metatarsal Iwne until a flap has been 
Becnred of suflicient extent to cover the wound made. 
The flap is cut transversely from the wound outward. 

The little toe may also be exarticulattHl at the tarso- 
metatarsal joint by means of an oval incision, the apex of 
which is made upon the dorsum of the foot, as in removal 
of the great toe. The apex of the oval, as well as the 
longitudinal incision, may also be plawd advantageously 
opon the lateral border of the toot. 

Bemoval of tbe Foot at the TarBometatarsal Joint. Lis- 
(hmc's Operation. — It is important to detenninc the situa- 
tion of the ends of the lino of the tarsometalarsal joint 
u|»on the inner and outer bordrrs of the foot. The outer 
extremity corresjKinds with a [Hjiut just behind the readily 
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palpalile tiihcrosity of the fiftli motat^irsal bone, while the 
inner extremity is abont a tliitiii])'s breadth in advance of 
the prominent tnberosity of the waphoid bone. The line 
of tlie tAnumetatarual joint iu not a directly transverse 
line between the two itointa named, but it pursues a eom- 
plex couFBe. From the fiftli metatarsal bone it passes for- 
ward at an angle of 45*^ ; then it passes inward along the 
bane of the iourth metatarsal bone. The next joint, l»e- 
tween the external cuneiform and the l>ase of the nteta- 
tarsal Imihc of the middle toe, is directly transverse, hut 
projects stimewiiat forward. The articulation between the 
metatarsal Iwne of the second toe and the middle cimei- 
form bone is also transverse, somewhat behind that of the 
third metatarsal bone and in the line of that between the 
fourtli metatan<al und the cuboid bone. The intenial 
cuneiform bone projects for*vard (Fig». 84 and 85). 

Steps of the OpcfftHon, — The principle of the operation 
oonsists in dorsal o[K-ning of the joint and the formation 
of a musculotegunicnhiry flap from the sole by an incision 
from within the wound <iutwanl. The operator stands at 
the periphery of tlie fmit to be amputated, which he grasps 
from the sole, and with thumb and middle finger he marks 
the extremities of Lisfranc's articular line. Then an in- 
cision through skin and fascia is made on either mai^In 
of the foot down to the muscles between these two points 
— a thumb's breadth in advance of thi^ scaphoid tuberosity 
on the inner side and juiit behind the tuberosity of tlie 
fifth metatarsal bone— on the outer side luid carrietl for- 
wanl beyond the heads of the metatarsal bones. An 
incision convex anteriorly over the dorsum of Uie foot 
then unites the posterior extremities of these latend in- 
cisions. After division of the skin and the subcutaneous 
cunne<rtivc tissue the dorsal flap is somewhat retractetl. 
At the point of retraction the tcn<lon.s and mus<>les of the 
dorsnm of the foot are divided accurately in the direction 
of the cutaneous incision. There are thus exposed upon 
the dorsum of the ftHit the l>ones and the ligaments of the 
joints throughout a sDiull e.\tciit. The delicate dorsal cap- 




Pio. 85.— Conrw of Lis fmiic'ii arlinilar line (nrter van Walaen): (M. 
iiuM bona ; Ki. Ki. £,'>, t«t«rna1, middle, sud Internal cuaoirann Wnei, 
I.II, UT, TV, r. artkular aurhnsorthe currespundlugmetatariAl boaos. 
— ■ — — ' ■— -B of thu greitl toe. 





FlQ, 87.— Slump li'ft by LiBfrunt'n opemliou.. 
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sules of the juints are now slit open, with the foot held in 
slight plantar flexiun. The opeoiiig of tlie joints is always 
begun at the exteraul border, at the artit-ulatiou bet>tX'eti 
the fifth metatarsal bone and the lateral facet of the 
cuboid bone, as this can always be readily found if the 
knife is introduced behind the prominence of the fifth 
metatarsal bone and the incision is directed obliqnely for- 
ward and inward. According to Bergniann, this joint 
roineides with the direction of a line passing from the 
tuberosity of the fiflh metatarsal bone to the head of the 
first metatarsal bone. After this first joint has been 
opened the course of the remainder of the complex articu- 
lar line can be made out from the landmarks mentioned, 
The operator therefore directs his knife more toward the 
middle line of the foot and opens the almost transverse 
joint between the cuboid bone and the fourth metatarsal. 
The next also transverse joint is situated somewhat 
further forwanl. The transverse line of the joint between 
the second metatarsal bone and themiddle cuneiform bone 
is readily found, corresponding with a prolongation inward 
of the articwlar line of the fourth metatarsal bone {Tig. 85). 
The joint between the first metatarsal bone and the in- 
t«miu cuneiform bone also is situated further forward. 
The articular surfaces must be exposed by short incisions 
directed ag;iinst the bone. The longitudinal articular 
enrfacc.'! are likewise exposed, and with increasing plantar 
flexion of the foot the short ligaments that unite the 
bones in the depth, as well as the ligaments of the sole, 
in so far as these fall within tlie range of the incision, 
are divided, until the whole series of joints is opened 
to a maximum degree. It is now still necessary to form 
a plantar flap. This must be so constituted as to include 
at its base the soft ]»art3 of the entire sole. The substance 
of the flap gradually diminishes in amount toward its 
periphery, so that at its extremity it consists only of skin 
and subcutaneous connective and fatty tissue, and it is 
tbiM readily nnitetl with the delicate skin of the dorsum 
of the foot (Fig. 87). With a long knife an incision is 
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made horizontally through the sole around the seaanioid 
bones at the heacf of the metatarsal bone of the great toe, 
the knife beiug brought out of the wound transversely 
beyond the head of the metatarsal bone (Fig, 88). The 
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ir flap ill Liafranc'B aperation. 



dorsalis pedis and the internal plantar artery are to be 
ligated in tlie stump. 

The stump left by Lisfranc's operation yields good 
functional results, "f he flap is firm and well padded, and 
the cicatrix lies upon the dorsal aspect quite out of the 
area of the walking-surfacf. The extensors of the ankle- 
joint (tibialis anticufl, peroneus brevis), important as antag- 
onists of the trieeps, are mauitained in their attachments. 

Intertarsal Amputation. — The joint between the anterior 
surface of the scaphoid bone and the three cuneiibrm 
bones is opened, and the cuboid bone is sawed through 
transversely in the lateral prolongation of the joint named. 
The cutaneous incisions are the same as in Lisfranc's 
operation. The joint in front of the scaphoid bone, recog- 
nizable by its articular surface with three facets, is opened 
from the dorsum of the foot and made to gape widely. 
The periosteum upon the dorsal surface of the cuboid 
bone is incised tmnsversely and the lione divided accord- 
ingly with the phahmgeal saw. The bone is held in 
plantar flexion and the plantar flap is made as in Lis- 
nanc's operation. 




Fio. ee.— Cbnpsrt'B articnlar line: T, head of the utrsgalaa; !f, 
Mapholdbone; Cu, ae catcis; Cu. Fuhold bune. The calcaneoscaphoid 
interoHaeous ligamenl is tiposed hy iliggectiou. 
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Intertarsal Exarticulation. Chopart's Operation. — The 
astnigaloscaplioid artitriilation upon tlip one Imiid anil the 
(Sileuneuciiboid articuktiuii upou the other hand coustitiite 
iipproxiinat«;ly a transverse line in wliich the foot may be 
divided within the taraug. The extremity of this articu- 
lar line upon the inner border of the foot lies jiiKt behind 
the tuberosity of the scaphoid bone ; while upon the outer 
side the calcaneocuboid articulation will be entered if tlie 
incision is made a thumb's breadth behind the tuberosity 
of the fifth metatarsal bone. Chopart's joint is not repre- 
sented by a directly transverse line between these two 
points, but is curve<l somewhat as follows : the head of 
the astragalus is directed with its convexity forward, 
while the anterior articular surface of the os calcis is on 
the contrary excavated (Fig. 89). The calcancoscaphoid 
interossetms ligament maintains the bones in apposition 
after division of the articular capsule. 

The operator oi'cupies the same position as in Lisfranc's 
operation and lateral incisions are made along the borders 
of the foot outlining the plantar flap, the posterior ex- 
tremities of which are united by an incision passing trans- 
versely over the dorsum of the foot. The joint between 
the head of the astrajpihis and the scaphoid bone is 
always opened first. It is not to be mistaken, as its situ- 
ation is indicated by the prominent head of the astragalus, 
in advance of which the incision is made, as well as by 
the tuberosity of the scaphoid bone, behind which the 
incision passes. In order to divide the calcancoscaphoid 
interosseous ligament and to open the calcaneocuboid 
articulation, the point of the knife is inserted in the outer 
extremity of the already opened aefraguloscaphoid articu- 
lation, and the blade is directed toward the middle of the 
small toe, !in<i the tensely stretched ligament is divided 
with .1 slight degree of pressure. The foot is flexed in 
the line of the open Joint; the ligaments of the sole of 
the foot are divided in the line of the incision, and the 
plantar flap is made similar to that in Lisfranc's opera- 
tion, though correspondingly smaller, a finger's breadth 




hy Malgnigne as s regular procediiri'. In tlie original ope- 
mtion tne incisions were like those in Syme's operation, 
although the dorsal tegiiinentary flap extended beyond 
Cbopart'a joint. The foot was removed at thia joint, and 
tfien the nn enleis was extirpated. The bpHt incixion for 
amputation of the fiif>( at the cal<"anpo-iistragal(iid and 
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a8tragnIo8cai>huid joints is that of Gruither, who em- 
ploys an inti^Timl nap extending to the sole to cover the 
wound. 

The incision (Fig. 90) begins over the tuberosity of the 
OB calcis in tlie niitlille line of the heel, jtasses thence in 
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an arched direction below the external malleolus, and 
turns at the level of Chopart's joint toward the median 
line, to conlinue tranaversoly across tlie dorsum of the 
f(X)t to its inner border, whence it courses over the sole 
of the foot to the middle line. From this point the 
incision is continued backward at an oblique angle, 
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through the skin of the sole, to reacli tlie point of origio 
over the tuberoaitj' of the os calcis. The incision every- 
where reaches down to the bone. 

The articulation between the head of tlie astragalus 
and the scaphoid bone is first opened, and then the con- 
nections between the astmgahit^ and the os calcis are 
divided in the tarsal sinus. If the under surface of the 
astn^lns is thus freeil, the Hap outlined is sL-parated 




cloee to the bone from the inner surface of the os calcis, 
white the fixit is rotated outward upon its longitudinal 
axis (Fig. 91), In o]K'ning the joint Iwtween the head of 
the a-stragalus and tlio eonejivitv of the scaphoid bone the 
calcaneocuboid articulation should not be included within 
the range of the incision. The articulation between the 
trochlear surface of the astragalus and the bones of the 
l«g should also be protected, 

XExarticolation of the Leg at the Knee-joint. — An anterior 
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tt^gumentar)' flap is made upon the extensor aspect of the 
lejj, and tlit; joint opened from this surfaee. A fihort mus- 
eulotegunientarv flap is formed upon tlie flexor aspevt by 
an incision from the wound outward. The tegumentarv 
flap has a broad base, and its lower extremity extendi 
below the tuberosity of the tibia. 

The operator stands at the periphery of the member. 
The anterior flap is outlined by incision with the kniff. 
Tilt; incisions, passing vertically downwanl from the roost 
prominent points of the external and internal condyles of 
the femur, extend three or four fingers' breadth below the 
tuberosity of the tibia, at which level they are uniteil by 
a transverse incision. The corners of the flap thus formed 
are rounded. The flap is now dissected from the subja- 
cent structures to the level of the patellar ligament. With 
the extremitv flexed at the knee the operator grasps the 
leg with his Icfl hand, divides the patellar ligament with 
a single transverse iucisioD, and enters the joint. The 
lateral ligaments and the crucial ligaments of the knee- 
joint are next divided, so that the leg is attached to the 
thigh by only the posterior wall of the capsule of the jotut 
and the sol^ parts of the popliteal sjiace. A long knife is 
introduced into the wound behind the tibia, and its edge 
is directed toward the periphery of the extremity, avoid- 
ing the head of tlie fibula, a short musculotegnmcntary 
flap being formed from the soft parts of the flexor aspect 
by incision from within outward. By these means the 
popliteal artery is not divided till the last stage of the 
operation. The patella remains connected with the ante- 
rior fla]). 

Polluaaon recamniundB thitt tha opvrstioD lie so peirormed Iliat the csp- 

EUlo of the Joint U opened clnsc totho tihia in cirdcr that after wparatioa 
of this bone the csiwale itiny he again rloK'd lif gnlarB. lu this ytty ■ 
CRvfty in foroiFd above the Bliimp. liecorery is rairl to t«ke pl>M 
pniQiptl)' and the Btump is bvlicvcd to gain in usefulDcsa. 

Amputation of the Tlilgh. — Among methods of ampu- 
of the thigh that may be employed advantageously 
the circular incision in two steps, with the formation 
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of a fiiff; and of flap-incisions an antt-rior and a posterior 
niiiHi'ulotegiimeiitary flap of equal she, or a long anterior 
and a short posterior miisi'ulotcgumenfary flap. 

Amputation of the Thigh by Mmm of a (.Hrcufar Inci- 
sion in Two iiteps. — The pelvis of the subject is brought 
to the edge of the table. In amputating the right thigh 
the operator stands upon the outer side ; and in amputa- 
tion of the left thigh, upon the inner side of the extremity, 
which is held securely in a horizontal position. At a suf- 
ficient distjiuce to^vanl the periphery from the jwint at 
which the bone is to lie divided a circular incision is made 
through the skin down to the liiscia, and a eufi' turned 
liaek. At the poiut of reflection of this cufi' the muscles 
are divided down to the bone in four steps with vigorous 
strokes of a long knife. The bone is divided with the 
saw at a point somewhat proximal to the incisions through 
the muscles. For this purpose the o|)erator with the index- 
finger and thumb of his left hanil pushes back the mus- 
cles upon the bone anil divides the latter somewhat fiir- 
ther from the periphery. The jK'riosteum in the path of 
the incision is detached frtira the hone by niejms of a raspa- 
toiy in the area to be sawed through, and the bone is di- 
vided with a saw, while the muscles are retracted by means 
of either tenaculaoradividLil bandage. In the center of 
the stump {Plate 9) nmy l)e seen the transverse section of 
the femur, around which the muscles are so grouped that 
upon the anterior surface lies the cjuudrieeps femoris, 
while iiiion the posterior surface lie the flexors. To the 
inner side the group of adductors lie wedged between the 
flexors and the extensors. The depression between the 
adductors and the extensors is covered by the sarterins 
muscle. In the Space enclosed by those muscles, which is 
triangular in cross-section, are to be found the femoral 
artery and vein, as well as the saphenous nerve. Between 
the flexors is the sciatic ner\'e, always accompanied by 
veaaelft. In the connective-tissue interstices of the mus- 
rlea are small arterial vessels divided transversely or visi- 
Me in longitudinal sections. After control of hemorrhage 
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Plata 9 Transverse Indslon throuzh the Left Tbigh at its 

Middle Third. 

Q, quadriocps remoriiiuiusvla i .Snartociusi ^<1, Kroujiuf adduutoni ; F, 
group of fleiuRi ; G. ftntcilifl ; A.C.. fuinoral arlcry iti a cooiiuon slieath 
with the proruiida arlery, Ihv fciuoral x-rius, anil the Bapbeiious Dcrve; 



the niiiHcIcB are to be so unites] by buriwl aiiturt's timt the 




Fio. 94.— Diagrammatic reproBcntat ion of Qritty'a operation. 



forniation of <'avitirs siiiil dead sijaoos in avoided. The 
skin in united by deep und mi[)erlieial sutures. 




Fill. IITi.— DiatHUiniiiutic n-pn'ac^iitiitii)ii "f S'alniiiiycfl'* ii[HTation. 

Flap-ampat&tions of the Thigh. — Aiiliriui- ami Po«lerhr 
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Muscufatt'gunieniary Flaps. — The flapB are spmicircular 
and well rounded. Both flaps meet upon the laU:ml a&- 
pecfci of the thigh in such a manner that the base of each 
corresponds to half the cinmmference of the part. The 
operator marks the outlines of the Haps by incisions pass- 
ing through skin, fatty connective tissue, and the fascia lata, 
down to the muscles. Both flaps may be formed by trans- 
fixion or by incieion from the periphery to the base. Tlie 
flapfl are reflected at their bases, and the muscles attached 
to the bone are divided by a circular incision. The bone 
is sawed through in the usual manner and the wound is 
closed by suture. 

Osteoplastic Supracondylar Amputation of the Thigh by 
the Method of Gritty. — Gritty has ingenionsly applied the 
osten]il;isiic priTicii>Ic of PirogoflTs operation to amputa- 
tions ai till' liiRi'-jiiint, the freshened surface of the patella 
being approximated to the sawed surface of the femur, and 
union taking place. 

Mode of Procedure. — An anterior flap is made as for 
exarticidation of the leg. This is dissected free to the 
level of the patellar ligament and the joint is opened 
transversely in this situation. At the same time the 
lateral attachments of tlie capsule atfjiched to the con- 
dyles of the femur are divided so that the flap, with the 
patella contained within it, van he reflected. The patella 
is surrounded by an incision on the synovial surface of 
the flap, and freshened by removal of its cartilaginous 
articular surface with the phalangeal saw (Fig. 9fi). The 
flap is now somewhat retracted, so that the supracondylar 
portion of the femur is exposed. An incision is made 
around the bone in this situation, the hone is sawed 
through, and a short tegumentary flap is formed from 
the soft [wirts of the popliteal space by an incision from 
within outward. The patella ts approximated to the 
sawed surface of the femur and fixed in this situation 
by bone-sutures or i>ercutancous pegs. The stump (Fig. 
9o\ yields a functionally good result by reason of closure 




J 



162 



OPERATIVE SURGERY. 



of the medullary cavity of the femur M'ith bone and the 
favorable situation of the cicatrix, 

Ssabanajeff has luodilied tlie method of amputating the 
leg at the knee by bringing a segment of the tibia in ap- 
proximation with the sawed extremity of the femur, and 
the results ant said to be enperior to those of Gritty's 
oi>eration. An ineision is made through the skin on the 
anterior aspeet of the leg, as in Gritty's operation. A 




Via. 99,— The vroand moda in Bsabanntera operation : T, MWed a^- 
ment of the tibia for approximatiim to the feniitr: F, ttftWed Burf^ce irf 

tbe femur. 

abort flap is outlined in the popliteal space with iin arched 
incision and dissected fre<% the knee-joint being opened 
from the popliteal space. The leg is so bent at the Knee- 
joint tliat the surface of the tibia is brought in appositioD 
with the anterior aspect of tbe thigh. From the articular 
surface a transverse plate of bone is removed from the 
upper extremity of the tibia as low down as its tuberosity, 
and this remains connected with the anterior flap. The 
thigh is further divided Iransvtrsfly through its condyles. 
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The supporting surface of the Btump is tliiis formed by 
the tul)erosity of the tibia, and clinical reports are iu 
afconl in tht- ptatcnaent that it serves this purpose ad- 
mirably (Figs, m and 99). 

Ezarticulation of tbe Femur at the Hip-joint t>7 the 
Method of Esmarch. — The combination of circnlar ampu- 
tntioa of the thigh with a longitudinal incision (Eemarcli) 
permits the removal of the femur with a niininium loss 
of blood. The pelvis of the subject extends beyond the 
border of the table and the operator stands &s in the per- 
formance of amputation. After the application of an 
Esmarcb bandage as close to the trunk as possible a cir- 
cular incision is made through the skin down to the muscles 
in the upper third of the thigh. At the point of retraction 
of the stin the muBclcs are divided typically in a circular 
manner down to the bone. The periosteum is likewise 
incised and the bone is sawed tlirough. The next step 
consists in thorough ligation of the vessels in the trans- 
verse incision. After the lumen of all the visible vessels 
is closed by ligature the bandage is removed. Then a 
loDgitiidinal incision is made upon the lateral a.spect of 
the thigh, mssing over the great trochanter, dividing the 
soft parts uown to the bone, and extending to the level of 
the wound (Fig- 100). Hooka are introduced into the 
mai|;ins of the incision and the bone is freed from its 
attachments. When the separation has been effected 
throughout a sufficient extent, the operator grasps the 
bone with his left hand, opens the joint, dislocates the 
head of the femur, and severs the round ligament, when 
the central portion of the femur can be removed. The 
whole o|)eration can be performed without noteworthv 
loss of blood. 

Ezarticnlation at the Hip-joint, with the Formation of an 
Anterior and a Posterior Hnsculotegumentary Flap by 
Tianaflxion. — The |KTfbrmaucc of enucleation, with the 
fiiniKitii-ii iij t'l-fi /'iri/f mitsculotef/vmeiilari/ fiopx by trans- 
lixion, renders- jiowsible rapiditv of exarticulation, altli'iugh 
the control of hemorrhage is difficult. The mode of pro- 
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cedure ocoiipied a promiDent position in etirgery at a time 
when rapidity of operation, whipli had to be undertaken 
without anesthesia, was a primary consideration. At 




H 



-Eiarticalation i 



presiTt, however, it ia considered more important in an 
openition to reduce the loss of l>[oo(l to a minimum. Thus, 
;., <iv.irticulation of the hip by the method of Verneuii the 




^^H^PlO. im.—EnuclpBtiona nf the flngrn pnuclentlon of the middle 
I Soger at the ititer|ihalanti^Al joint, opening of thi> joint on its dorul 

upoct. Fornistion of » paltuar flap 1^ Inciaion rruin mlhiu outnard. 

Upon the thumb: line of incision for removal nf tlie thumb at the 

nrpometaorpul joint by meftiu of an oval inciaiori. Upon the mdex- 

' : flftp-inclBioiu. 
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moscles are divided, step by step, with an ordinary scalpel, 
dividwl vessels being immediately grasped, and larger 
vessels being secured in advance of divieion by two liga- 
tures. The operation under consideration, although it 
requires a longer time, is performed with the ntniost care 
ana with least possible loss of blood. This method of 
procedure, in which the sei>aration of the tissues is effected 
according to the principles observed in the enucleation of 
turaore, IS therefore designated extirpation. 

ExarticidoHon at the Hip-joint by Means of Flap- 
transfixion. — Two tongue-shaped flaps are mitde that reach 
to the junction of the midtile ana upper thirds of the 
femur, the knife being always introduced from right 
toward left. If, for instance, the left lower extremity is 
to be removed, the knife is introduced horizontally iijton 
the outer side of the hip at a ])oint midway between the 
anterior iliac spine and the apex of the greater trochanter, 
and passed through the soft parts of the thigh just in front 
of the capsule of the hip-joint, and brought out in the 
eenitocrural fojd. Tlie niip is cut of suitable length and 
folded back. The operator gra.nps the thigh with his left 
hand, places the hi|>Joint in maximum extension, and 
oi»ens the joint thniugn an arched incision that penetrates 
the anterior wall of its capsule. The head of the femur 
is forced out of the wound and the round ligament is 
severed. The |Kisterior wall of the capsule is next 
divided from the interior of the joint; the greater tro- 
chanter is exposed by a few incisions, and a mnscnloteg- 
umentary flap is formed from the soft parts of the flexor 
asp(«?t by an incision from within out\vard. Care should 
be taken that the flaps are not too small, and it is further 
imjKirtant in making the inciaion from within outwani 
that the muscles are properly divided, so as not to extend 
liev'.ind the inurginf^ of the flap. 

Amputations and Exarticulationsof the Upper 
Extremity. — Exarticulation of the Fingers at the 
Interphalangeal Joints and at the Metacarpophalangeal 
Joints. — In the enucleation of jiart of a flngcr the inter- 
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phalangeal joint i» opened transversely upon its dorsal 
aspect and a flap is formed from the skin ujwn the flexor 
aspect by incision fritni within oiitwanl. The operator 
gmspH with the thumb and index-finger of his left hand 
the finger flexed at the joint at whicli removal is to be 
etlected, A traosveriHi ineieiun upon the dorsal aspect on 




Fio. 102. 
oval iticiEiii . , >. , 

neoDB indBion for rcBcctlon of the miildlc phklanx. On the thumb: lor 
the same operation the akin <B ntready fre«d and the Joint has boan 
Dpeaed on its dorsal rapect. On the roiddlo SiiRec: mtaupout InoUhw 
fur rusection of the Drst inl^rphalHiigea] jniat. 

the peripheral side of the most marked prominence of the 
joint opens this. The lateral ligaments of the capside are 
divided, and, with the joint opened to its maximum ex- 
tent, a short t#giiraentary flap is formed iipon the palmar 
aspect by incision from within outward (Fig, 101). The 
length of the flap will be governed by the size of the 
»"ound to be covered. 
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A large tforsal and a short planlar tegumenlary flap may 
also lie made udvautageously, as well as two lateral flaps 
of eimal «ke or a single laterai tegumcntary flap. 

The outline of tlie flap is always first carefully made 
with a knife ; the flap is thea dissected free from the sub- 
jacent tissues, and the joint is opened from the extensor 
aspect. The flaps should be so situated that their bases 
correspond with the line of the articulation at which re- 
moval is to be effected. 

In makingan oealincimon the opcmtor applies the knife 
upon the extensor aspect somewhat to the proximal side of 
the line of the articulation and divides tne tissues in the 
middle line parallel with the longitudinal direction of the 
finger until the joint has been passed. On the distal side 
of the joint the incision turns toward the right to run 
transversely through the flexor fold of the joint and 
it returns upon the opposite side of the finger, to termi- 
nate at its point of origin (Fig. 102). By detaching the 
tissues on either side of the oval from the subjacent struct^ 
ures the joint is exposed upon Ita extensor aspect and the 
removal of the finger can be readily effected. Hemor- 
rhage will be controlled by ligation of the digital arteries, 
which run on either side near the palmar surface. The 
wound left after oval incision is closed in a linear 
direction. 

For enudfoiion of the thumb at tjte cnrpomd<icarpal 
joint an oval incision is best suited. The apex of the 
oval ia situated upon tlie extensor aspect of the tinimb at 
a point corresponding to that at which removal Is to bo 
eflected. At the metacarixtphalangeal joint the incision 
deviates toward the flexor aspect, pajuting transversely 
through the flexor fold of this joint and ascends upon the 
opposite side of the finger to join the longitudinal mcision 
at an acute angle (Fig. 101), The incisions extend 
throughout down to the bone, from which the soft partji 
of the thcniir eminence are carefully dissected. After the 
metacarpal Imne has been freetl tlie joint between the 
trapezium iiud the base of the metacarpal bone of the 
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thumb is opened from the dorsal aspect and the finger i.s 
Bopamteil. 

Exarliculaiion of the little finger together with ita meta- 
carpal bone by means of a flap fi-om the integument of 
the ulnar border by tlie method of Walther. The fourth 
and liflh flngera are extended and held in a ^tosition of 
maximum abduction. With the dorsum of the liand 
directed toward tlie operator, tlie blade of the knife is 
introduced at the middle of the commissure between the 
fourth and fifth fingers and passed witii sawing-move- 
menta through the soft parts of the interosseous spaoe 
between the fourth and fiftli metacarpal bones to the root 
of the hand. With the point of -the knife, now directed 
toward the radial border, the ligaments uniting tiie bases 
of the t^vo metacaqial bones are first divided, while the 
little finger is held in a position of marked abduction, 
after which, by traction in the direction of abducti(»i, the 
finger can be bent ontward in the joint between the 
unciform bone and the metacarpus. The operator now 
surroimds the base of the metacarpal lione and forms a 
flap from the eofl parts of the hyjiothenar eminence by 
incision from within outward (Fig. 103). Often the flap is 
cut too short. The operation may also lie perfiirmed with 
the aid of an oval incision. The apex of the o\'al, as well 
as its longitudinal incision, may be situated either upon the 
dorsal aspect or upon the ulnar border of the metacarpus. 

Amputation of one Jivger through the metacai'pua is 
efTected, like amputation of a toe through the metatarsus, 
through an oval mclsion. The ajiex of the oval is placed 
upon the dorsal aspect at a point corresjionding to the site 
of amputation. The longitudinal incision passes along 
the metacarpal bone somewhat beyond the metaearpo- 

Shalangeal joint, where it encircles the finger through the 
exor fold, to ascend on the oppo-'^ite side and meet the 
longitudinal incision. The muscles are detaehtnl from tlie 
metacarpal bone, which is divided with the phalangeal or 
the arched wiw. The {leripheral extremity of the bone IB 
enucleated and removed (1' ig. 63). 
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EnucteaiioH of all four fingei-e through the meittcorpai 
banes is beat effected, like the analogous operation ujwn 
the toot, tlirougli a short dorsal and a lung palmar tegu- 
mentaiy flap. After the flaps have been formed the 
metacarpus is curruunded with a circular incision, the 
muscles in the inten)S.seou8 sjiaces are dividetl with a 
knifr, iiiid divii^i-m of the bones is efte<-t*d with tiie saw. 





if the Fio, lOfl.— EiBrticLiliil.ioQ of 

two tho hand: liorsnl und piilmHr 



The oval incision also may be advanti^5eoll^ly employed, 
the apex of the oval being situated upon one or other 
border of the hand. 

Exarticulatious at the Wrist. — The .rtyloid processes of 
the radius jind thr iiliiii constitute the bony landmarks for 
locating the line of the wrist-joint. The raditwarjiiil joint, 
at which the hand is roniovo<l, corresponds accurately with 
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a transverse line ni»n the donsutn of the hand uniting the 
two styloid processes, when the hand is flexed upon the 
palm, 

Enudeaiion of the Hand by Meam of a Circular Incmon 
and the Formation of a Cuff. — The forearm is placed in a 
position midway between pronation and supination. The 
openitt)r ont'upies the same jxisition as in amputation. A 



Fro. Iff?.— Ei art kill stion 
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(iircular incision is made through the skin two tin^^rs' 
breadth beyond the ajiex of the styloid process of the 
radius (Fig, lOu). After a cuff of the tissues has been 
disseefcd back the tendons are divided with long strokes 
an amputation- knife. The operator stands at the 
periphery and {jrasps the member t*) be removed with his 
left liand, opening the wrist-joint upon its dorsal ! 
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while the hand is held in a position of maximum jialniar 
flexion, the capsule being divided iij>oii the i>almar asiH.'cl. 
The radial and ulnar arteries are dividefl transversely on 
the palmar aspcft of the forearm in their respective sulci. 

EiMckalion of the Hand by Menna of Flap-lncmonn. — 
The apices of the two stjioid prouesaea form the extremities 
of the l>ase of the fliip. The dorsal tegumentary flap 
(Figs. 106 and 108) extendi to the middle uf the dorsum 
of the hand. It is dissected free to the line of the joint, 
whicii is opened transversely upon its dorsal aspect. The 
lateral and palmar ligaments are divided, when the ex- 
poBctl flexor tendons of the fingers are made tfiise by 
traction. The tendons are divided transversely and a 
short palmar flap is formed bv incision from within the 
woun.1 oiitwanl (Figs. 108 and"l09). 

It may be necessary after the enucleation of the hand 
to use the integument of the thenar eminence to cover the 
wound (Fig. 107), The slia]>e of the tegumentary flap is 
outlined by incision, the flap itself dissected free from the 
subjacent structures, and from its extremities a circular 
incision is matle around the wrist-joint. The division of 
the tendons and the disarticulation of the hand are 
eflected in the manner described. 

Amputation of the Forearm, — By means of a circular 
ine.i'shn. The arm is held in horizontal abduction from 
the tnink in a [>o.sition midway between pronation anil 
supination in such a way that the thumb is directed up- 
ward. A circular incision is made, with the formation of 
a cuff in the usual manner. The muscles are dividetl, 
like those of the leg, by a figure-of-eight incision througli 
the interosseous space. In applying the saw the forearm 
is placed in a position of complete supination, when both 
bones are divided simultaneously from the palmar aspet^t. 
In the tninsverse section thus exposed (Plate 10) are 
seen the hones, and they should lie pamllel in a position 
of maximum supination. Between the ulna and tlie 
radius i.s stretched the interosseous ligament, with the in- 
terosseous artery and the accompanying vein aud tti£EN« 
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u. ulim; F.a., Ueior (li)iiturum BUbliuiis; i'.p., Qexor digi- 
torum pi'udiiiilus; L'.t., ileior carpi ulnaHx; E.i., flexor nrpi radialis; 
FJ., palBiSiria Icingus; 8.I., BDpinntor loiigua; Ext, grniip lA extensor 
muscles ; U. ulnar artery ia & coniraoo sliealh with the coiTes)KiDdIng 
voiiia aud the ulnar uervo ; E, radini artery, with the vorrcsponding 
vei tia and nervo ; M, mi'd iau uervu ; J, iutemsseoDs arterr. 



on it8 palm^ir aspect. The flexoFH arc groupi'd upon the 
ulnar and palmar aspect, the extensors u[iun the radial 
and dorsal aspcft of the Ktiinip. In the middle of the 
stump, between the superficial and deep gniuiJK of flexors, 
is the median ner\'e, divided tnin5\ersely. In the con- 
nective-tissue int^rspaee in which the nerve is contained 
lie alflo upon either side the ulnar and the radtal artery. 
Of fiap-incmlons suitable for amputation of the fore- 
arm the rwst consist of two nmseulotegunientarj- flaps of 
equal size upon the palmar and dorwil aspects. A single 
lai^ palmar musculotegumentary flap may alio he ad- 
vantageously made 1« cover the wound (Fi^r- 110). 
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The PDiitileation h \.n^t effected through the turtimtion 
n( broiui, well-iKuliUil nuist'iilotegitmentary flaps from the 
aoft tissues of the flexor uspeet of tlie forearm. Tlie 
operator grasps with his Icit hand the t'orejirin held Id a 
position of maxinium supinatioo. A lung, pointed knite 
is iiitrtxiiiced from right to left t>elow the epicondyles at 
the level of the articular line and paeeed tPaneversely 
tlinmgh the forearm in elose proximity to the anterior 
surfaec of the joint, Witii sawing movements of the 
knife a flap ia formed, whteh extends to the junction of 
the middle and upper thirds of the forearm {Fig. 111). 
The flap ifl reflected upAvard nnd with a scalpel the ante- 
nor porUoo of the i-ajMiile of the elliow-joint is divided 




nt: flap-ineisioD. 

traiiHversely, bo that the trochlea and the radial head of 
the hnmeniH are exposed. With the elbow-joint over- 
extended the operator divides the external and tlien the 
internal lateral ligameut. Continuing the over-extension 
the olecranon is brought into the wound. The attaeli- 
ment of the triceps iniiseic is dissected close to the bone 
and a short teguraentary flap is formed upon the dorsal 
aspect by incision from within the wound outward. Upon 
the flexor aspect the two branches of the brachial artery 
are tfl be lij^t^id. 

The circular incision for exarticulation of the elhow- 
joint is mmie al>out three or four lingers' breadth below 
the line of the artie illation, and a eiiff is dissetited in the 
usual niuiitier to the level of this line and rcflivted up- 
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B, biwps muscle ; Br. i., bruclilaliii aiiCicus; T, triccpK; A. b., bmchUl 
■rt«rf in ■ cominou sbuath with the pnrreapontlitis vein aud the modl&n 
nerve (Jf) ; U., ulnar nerve ; R., mdiil nerve ; It. e., nuKnilocuUDeoiis 



wanl. The joint is openetl and the exarti dilation effected 
in the manner described. 

Amputation of tlie Arm. — A t^ireiilar ineision may be 
eniployetl, as well as the formation of two miiscnlotcgu- 
mcntaiy flaps. 

The rin-ular ineimov (Fig. 112) is made either in the 
customary manner in two .steps, Willi tlie formation of a 




cuff, or with a single strike of the knife after the soft i 
parts have been vigorously retracted. In the stump of 
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the anijtutatiuii (Plate \l) the brachial artery is tu be 
ligal«{l ill the ipterval between the bleeps and triceps 
niuMcles. The radial uerve, which pusses thnnigh the 
triceps muscle in the outer ixirtion of tne stump, is iie(«m- 
panied by au artery. 

O? fiii/i-tmninoHB tlie most useful consists in the forma- 
tion of au internal and au exteruul musculuteguiiientury 




flap. The flaps meet anteriorly uiwrn the biceps muscle 
ana p'lateriuriy over the middle of tlie triceps. The inter- 
nal Hap contains tlie lu-.ichial artery (Figs. 113 and 114). 
Ezarticulation of the Humems. — In o|M'rations UjKin the 
shoulder, ;i,- ill niiiniiiiius about the )ii|)-joint, the applica- 
tion of tlic K,".niarih baudafp.' to control hemorrhajrc is 
atteuded ^vith cousidemble difficulty, and the mcthoda 
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employed are modified accordingly. The artery i; 

idea at tlie last stage of tbe 



3 either 
liguted in advance, or it ih dividec 
operation while digital compression is made. 

Exartieulation by Means of n Deltoid Nasculoifgu- 
mentary Flap. — The trunk of the snbject is elevated and 
the operator outlines a flap in tlie deltoid region w-ith a 
U-sha)M-'d incision whose upiwr extremities correspond 
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with the acromion and the apex of the eoracoid procese, 
and whieh cxt*?nd3 as low as the insertion of the deltoid 
muscle (Figs. 1 I3and 114). After the tissues are divided 
down to the nuiacles the flap retracts somewhat. The 
mnseulotegnniL-iitJiry flap is dissected from the Iwne by 
long strokes of llie knilc. By dissection of the flap the 
Blioiilder-joiiit is e.\|>rit«Kl. TlH- opcnitor grasps the ann 
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with his left hand, and divides the capside of the joint by 
applying the knife vertically upon the head of the humerus 
and passing it iu an arched direction over the moRt promi- 
nent convexity of the bone {Fig. 117). The head of the 
huntenis is forced owt of the wound, the attachment of 
the poBt<'rior wall of th(t wipsule scparjited fnim the bone, 
and the surgical neck of the humerus, an well as the upper 




s by n camliliiafiai 



extremity of the shaft of the bone, is freed from the soft 
tissues. In this way a bridge is formed of the soft tissues 
of the axilla in which the vessels are contained. While 
an assistant (i;raMp,s llti;- bridge between the thumb and 
index-finger of each huud in such a way as to oonii)ress 
the artery, a Hap is cut from the soft ti.sBues of the axilla 
at a level corresponding with the attachment of the pecto- 
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ralis major muscle to the htimcnis from withiu the wound 
oiitwanl (Fig. 115). While the digital compn'ssion is 
continued, the axillarj' arterj' is ligated. At the inner 
side of the deltoid flap branches of tlie posterior circumflex 
artery are to be secured by ligature. 

Exarticalation by Means of a Circular Incision m Con- 
junction Kith a Lnnrjltutjinal hifimnn by Esmarch's 
Method. — The arm is surrounded at the higliest point 
possible by an Esmarch tube. The jiatient occupies a 
situilar position to that for amputation of the arm, A 
circular incision is made thmngh the skin below the at- 
tacliment of the deltoid muscle, and at the point of retrac- 
tion the muscles are divided circnlarly and the bone is 
sawed through. Hemorrhage from the divided surface 
is controlled and the elastic tube is removed. The body 
of the subject is raised still higher and a longituditul 
incision is made from the coraoo-acntmial furrow down to 
the wound (Fig, 116). The incision passes through the 
deltoid muscle and eximses the capsule of the joint. The 
mai^ins of the incision are separated by tcnacula and the 
muscle is detached from the shaft of the bone. The joint 
is opeued in the manner described and the boue is sepa- 
rated carefully from its attachments (Fig, 117), 

An ovitl incision may also be employed in operations 
at the shoulder-joint in such a way that the longitudinal 
portion of the incision is made from a |K>int midway be- 
tween the coracoid and acromion processes to the insertion 
of the deltoid, through the muscle down to the joint, while 
the transverse incision through the flexor aspect passes 
only through the skin. The margins of the longitudinal 
incision arc separated by tcnacula, the joint is opened, and 
the head and the neck of the humerus are expfjscd and 
forced out of the wound. Wliile the artery is compressed 
in the wound the operator outs the buse of the oval to- 
ward the a.\illary cavity in the incision pre\ioiisly outlined. 
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III. Resections at the Joints ot the Extremfties. 

By resection of a joint is understood tJie systematio 
removal of its constituent parts, with conservation of 
contiguous structures. In tiie presence of tuberculous 
disease, as well as of severe injuries ulwut the large 
joints, resection promieed to be a wnservative substitute 
for amputation. It can thus be realized that this mode 
of prowdure was expected fa prove a great advance in 
surgerj-, in times of both war anu peace. The methods of 
operation were so selected that compensation for the loss 
of the parts removed could reasonably be hoped for. 
With tlus thought Langenbeck devised operations for all 
of the joints in which the capsule was permitted to retain 
its connection with the periosteum, for whose osteoplastic 
capability experimental proof had been furnished (sub- 
periosteal resection). Langen beck's incisions are still 
lai^ly used in the performance of resections. The intro- 
duction of asepsis, as well as a more precise knowledge 
concerning the nature and the distribution of the tubercu- 
lous process in joiiitK, has changed our views of these 
operations fundamentally. Antisepsis has rendered pos- 
sible conservative treatment with success of injuries to 
joints, even without resection, for which pre\nously 
amputation would have been undertaken. The nature of 
the tuberculous process and the extent of its distribution 
in the joints, further, make it undeyirahle to adopt the 
routine plan of procedure in everj' case of removing the 
bones entering into the conslitutinn of the joint, while the 
capsule as such itj permitted to remain. Resection of 
tuberculous joints is no longer regarded as a typical pro- 
cedure to be employed in every case, as, for instance, is the 
extirpation of tumors ; nevertheless, opening of the joints 
of the dead subject in a typical manner is practised, as by 
this means the surgeou faroiliarisres himself with methods 
by which it is possible to open the joints with great care, 
and which renaer acceasible throughout their whole extent 
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the ijarts that enter into the fonnation of the joint, as well ' 
as the synovial surfawH of tlie caiBiiIe, Thus, in a certam 
sense, the preliminary operation \& pcrfornifd, with which 
clinieally in the individual case the special operation of 
removal of tuberculous disease is conjoined. The capsule 
of tile joint is widely opejied {nrfhri^omy), the synovial 
sac freed throughout its whole extent, and in accordance 
with the extent of the morbid procesH the extirpation of 
the synovia (synorto/ artkreclaniy), excflchleation of areiis 
of bone, possibly after exposure by means of the chisel 
and mallet, or resection of the articular extremities {p»- 
gemis arthrecloniy) is iindertalven. Wlien the disease is ad- 
vanced the l>one8 ore sawed (iirough. In some jointa 
division of one of the bones entering into tlie articulation 
with a saw must be unilcrtakcn in order that tlic joint maj 
be made accessible throughout its whole extent for the 
effectuation of the necessary operative measures. 
Indications : 

1. Lijiirii'H, complicated destruction of the constituents 
of the joint, especially if large portions of bone are com- 
pletely severed from their attachments. 

2. Tubtreulofda of joints, if conservative mea.sures (rest 
and fixation of the joint, treatment with iodoform, blood- 
stasis, minor local measures) have failed. 

3. Deformiliea of the joints. Orthopedic resections for 
the correction of severe, otherwise irreparable alterations 
in form (contractures, ankyloses), 

4. Liixaiuyna, if irreducible and attended with marked 
limitation of function. 

5. Acute injlammaiary processes in bones, osteomyelitis 
with epiphyseal separation and suppuration of the anected 
joint. 

6. Flaii-joinis which it is desired to ankyloee artificially . 
(arthrodesis). 

The incisions are made with short, strong knives, 
through the soft parts, down to the bone. After division , 
of the capsule this, together with the periosteum, is sep- 
arated from its attachment to the bone and the latter is 
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divided with tl«' saw. The inciBions through the soft 
purtfi arc so arranged that tmnHverse division, especially of 
muscles, t*ndous, large uerves siiid vessels, is so far as 
possible avoided. Langenbeck's incisions for resection 
correspond mostly witli the loiigituditial axis of the ex- 
tremities. The articular caasiile is ojiened as freely as 
possible in the direction of the cutaneous incision. The 
margins of the wound in the capsule being seimrated 
widely by means of tenacula, the operator l>egins, by 
meaa'i of a series of closely approximated incisions ivith 
a resection-knife, which is always applied vertically upon 
the bone, to separate the attachments of the capsule to- 
gether with the periosteum. The bones are fon'cd out of 
the wound and aivided by means of the arched saw, the 
metacarpal saw, or the wire saw, or the chain-saw. The 
plane of the sawed surface varies with the individual 
joints. 

For the correction of angular contractures wedgc-slmped 
excision of bones is necessarj-. In place of this, arch- 
shaped resection (Helferich) may be employed, in con- 
junction with >vhich the shortening is slighter. 

After resection of the bone has been effected the sawed 
surfaces are brought in apposition and fixed by means of 
nails or clamps, or even without these in a bandage. The 
division of the capsule, of the muscles, and of the skin 
is close<l by sutures. By the introduction ot dminage- 
tubes or of ciipillary drains escape of ptispihle pccrotion 
is providvil lor. 

Resections of the Joints of the Upper Extrem- 
ity. — ^Resectioti of the Shoulder -joint by the Uethod of 
Lang«nbeck. — The patient is placed upou tlie operating- 
table in a sitting posture in suvh a manner that the 
shoulder projects somewhat beyond the border of the 
table. The optTator stands upun the side of the trunk, 
witli his face dirtvt^*d t'uv^ml tlii' ^-lioiildcr. He grasps 
the upper arm at its rui'ldli' wilh lli<> Icfl liand and with 
tJie arm hnnpiiy; niidiriilly he cnttTs the rewet inn-knife 
held idinost vertically into tlic coraco-acrumial trigone 
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(Fie. 11). The incision is made in tlie lon^itiitlinal axis 
of the arm through the deltoid muecle almost to ite inner- 
tion into the humerus and down to the capsule (Fig, 118). 
The upper extremity of the incision divides the tense 
hand between tite acromion and eoracoid processes. Ailer 
the margins of the wound have been widely separated by 
hooks the lateral wall of the capsule is exposed. With 
slight rotation outwurd of the arm the tuberosities of the 




humerus and the bicipital groove are brought to the level 
of the wound. The capsule is incised and divided upon 
a grooved director in a line corresponding to this groove 
upward to the glenoid cavity, and downward to the nur- 
gical neck of the humerus. The tendon of the biceps 
thus pJtposefl is raised from its bed by means of blunt 
hooks and displaced inward over the heiid of the humenis. 
From the incision in the capsule made to free the teudon 
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of the biceps the separation of the capsule from the bone 
13 undertaken. With the aid of a hook introduced into 
the slit in tlie capsule the latter is elevated and dissected 
free from the humerus close to the bone. The operator 
pn^resaea step by st«p, while the arm is rotated toward 
the knife. After the capsule has been divided through- 
out half of its circumference the remainder is similarly 
detached from the bone, the operator proceeding from the 
original slit in the capsule in tlic opposite direction. In 
connection with the capsule, into whose formation enter 
fibers of the shoulder-muscles (supraspinatus, infraspina- 
tus, subscapularis), the latter are at the same time de- 
tached from the bone at their insertion. When the head 
of the bone has been thus freed it is lifl^d out of the 
wound (Fig. 1 1 9), and divided at the level of the surgical 
neck of the humerus by means of the chain-saw, or, after 
being fixefl witii Langenbeck's forceps, with the arched 
saw (Fig. 120). The tendon of the biceps muscle is by 
this procedure presei-ved intact. After removal of the 
head of the Immerus tlie glenoid cavity, as well as the 
whole interior of the capsule, ia sufficiently exposed for 
whatever further operative proceilures may be necessary. 
Vessels of considerable size are not injured in per- 
forming resection of the shoulder tlirougli a longitudinal 
incision. 

Resection of tbe Elbow-joint througb a. Dorsal Longi- 
tudinal Incision, — The arm ia flexed at a right angle at 
the elbow-joint and thrown over the thorax in such a 
manner that the extensor aspect of the joint is turned up- 
ward. The operator stands upon tlie side of the tliorax 
that corresponds with the healthy member. The incision 
18 made upon the dorsal aspect of the joint through the 
lower extremity of the triceps muscle over the olecranon 
(Fig. 122). Langenbeck makes this longitudinal incision 
rather nearer the inner border, while Chassaignac makes 
it upon the outer border of the olecranon, although it 
may also be made satisfactorily in the middle line (Park), 
The incision passes through tJie triceps muscle down to 
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the bone. While the liiis uf the wouud in tlie muscle are 
energetically sepiiratcd Ity means of hooke, the poaterior 
wall of the cansule of tJie elbow-joint bulges into view 
and is divided in the direction of the cntaneoue incision. 
With strokes of the knife directed vertically toward the 
bone the tendon of the triceps is detached from the oleo- 
noon close to the bone. At the same time the muscles 




FlO. ISI. — Rewction of tlic vlbow^juiiit: c.ipoiinre nf the elbow-Jotnt 
on ita Inner MpGCt; the oUi'ranun and the inner cxlrpiuity of I lie troefa- 
kiennie Itito vEow; Ihu ulimr nerve has flippul from the inner epiton- 
djle atWr retraction of the margin of the wound. 

inserted upon tlie dorsal aspect of the upper extremity of 
the ulna are detached in conjunction with the periosteum. 
tJjKJH tile outer side the mifial head of the hujnenis and 
the head of the radius come into view, and the strong 
fibrous hiteral ligament is to be freed close to the lione. 
On (he inner side the detaehment of the tendon of the 
triceps from the olecranon is begun. At the same time 
the muscles are dissected free also from the upper ex- 
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treraity of the ulna. While the free margin of the wound 
is drawn, through markcxl flexion at the elbow-joint, in- 
ward and toward the flexor aspect, the inner epiiondyle 
of the humerus appears within the field of openition. 
The muscles attached to this process {pronator radii teres 
and flexors of the hand and of tlie fingers) should also be 
detached close to the bone. In order not to injure the 
ulnar iier\-e dislocated from its place on the trochlea by 

I 0^ 




the side of the inner epicondyle, the detachment of the 
muscles from the inner epicondyle is carried out in such a 
manner that the semicircular incisions are made to pass 
close together from the apex of the epicondyle to the base 
of this bone (Fig. 121). In this manner the ulnar nerve 
is kept entirely out of reach of the knife. By further dis- 
section the inner margin of the tnxrhlea and the sigmoid 
cavity of the ulna are fn-ed. When the separation of the 
capsule lias extendetl beyond the attachments of the lat- 




eral ligami-nto tlie articular extremity of the luinierus, i 
well !is those of the Iranes of tlie forearm, can \tv ibrced 
out of tJie wound (Fig. 126). The bonua art' gmsm'd 
with LangGiibeck's forceps and sawutl thruugli, the liu- 
merus above the trochlea, the ixint's of the forearm »tniul- 
taneously upon tlie distal side of the head of the radius 
and the roronold ]>roces8. 

In <loscnbing the steps of tlie operation it« jR'rfomianoe 
upon the dead subject das Ivecii kept in view. In aetual 
Clinical experience tlie iui«le of priK-editre is subjected to 
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certain modifications. Thus, the disarticulation and the 
isolated division of the bones with the saw may be omitted 
in the treatment of cases of ankyhisis of the joint. 

Olhtr Vaneliti of littetim of Otf flhw-jurnf,— AloDgltDdiiiBl illciBioD !■ 
tnado on cither oiUi-nf (he Jolat IVugl, llnutcr); or &ii II-sliBped incioiiui 
ia nimli.' (Morenill, Ihc tninBVnrBe portion illvidiDg the lonilon of tho tri- 
cnp« kbove iU attBchmrnt ; orn tniuvene incision is mndeupou tbecx- 
t<-D9nr aspect of tlie joint ovi-r tho oltvranaii process, with lemporuj 
tnnxvorao divinioii of the olecranon with a saw (Siyminowakjf, Bmu) J 
ork b«Taiwt-inct>lDti is ouule (OUter) (Fig. 133). 
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Koeher's anguUT incision |a«w!i fmni the outer aspect of the Jower ei- 
Lremit; of the hnmcrus, paralleJ iritli the axik of the humerus, to the 
liesd or the nidiafl. From this point it caiitinuts along the outer burder 
of llie Bnuonpug mnaole to the burdar of Ilia iiinn from 4 to li rm. below 
the apei of the oWniuou (Fig. 124). The olecranon is brokin nS with 
the thiH'l nnd removal, ur the muscles arv sepHmted ftoiii that pruivas. 
KochKrBHira throngh the bones in an arched manoDr. 

Resection of the WiiBt-joint. — Dmsoradial Incimon hy 
Lniijeuhecl^x Mdhnii. — A ciibuu'otiM ineision is made upon 




the dorsal asprcl fixmi tlip middle of the ulnar border of 
the metacarpid Imne of tho indi'x-finpT to the middle of 
the lower cxtrt-mity of the radius (Fig. 127). The inci- 
sion passes between the tendona of the cxtensnr dij;itorum 
comniuuis and the exteiiMir hallueis lougim, and divides 
the dors)\I transverse ligament of the carpus. The attach- 
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menUi of the radial extensor muscles are separah-d from 
the base of the metaearjwil bones and the radiocarpal joint 
IB opeued. By means of a knife or a sharp raspatory the 
capsule of the joint ia freed from the dorsal aspect of the 
bones at the root of the hand, the individual small joints 
opened, and the bones extirpated singly (Fig. 126). 

The dorao-ulvar incision (Lister) for resection of the 
wrist-joint is made, with slight radial flexion of the hand, 
from the middle of the fifth nietacarpal bone, over the 
middle of the wrist-joint, beyond the radial epiphysis. 
The dorsal transverse ligament of the carpus is divided, 
when, by the side of the extensor tendons of the finger 
retracted toward the radial aspect, access to the joint is 
gained. At the base of the hflh metacaipal bone me ten- 
don of the extensor carpi ulnaris must be detached from 
the bone. Now the attachment of the capsule may be 
freed, beginning at the ulna, when the carpal bones are 
exposed and removed individually. If it be necessary to 
remove also the epiphysis of the radius, this is forced out 
of the wound, grasped by its styloid process with Langen- 
beck's forceps, and divided transversely with the saw. 

Another method of resection of tbe wrist-jDint consiHU iu muklnii a 
longitudinal luulsiou on either side, or an H-Bhapcd iDciaian, acoordinR to 
Gritty. The transverse incision upon the dorsum of the band Bevors the 
tendons. 

Eesection of the TingeiB.—Reseciion at the jnetumrpo- 
phalaiigetU joinU of tlie thumb, the index and the little 
fingers, as well as at the interphalangeal joints, is effected 
through a lateral incision, thus completelv protecting the 
extensor as well as the flexor tendons. The incision opens 
the joint laterally. The capsular attachments are sepa- 
rated upon the dorsal and palmar aspects of the bone, and 
the articular extremities of^the bones arc forced out of the 
wound and divided with the saw. After removal of the 
hones the synovial snrfare of the joint is completely ex- 
posed. The metacarpophalangeal joint of the thumi) be- 
comes accessible only after separation of the miiseies of 
the thenar eminence. The mctacurpoplialangeal joints of 
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the middle and ring-fingers are exposed by means of clor- 
Bal longitudinal ineiaiona, the opening of the joint and the 
removal of the iirtJeular extremities being effected in the 
typieal manner. Resection of an entire metacarpal bone 
JB effected through a dorsal longitudinal Incision extend- 
ing from the base to the head of the bone, wiiich is ex- 
posed by subperioBteal detachment of the interosseous 
muscles on either side, and is raised from its surroundings 
after the joint at its base and that at its liead have been 
opened (Fig. 104). Tlic res.-ction lA' .■iitin- plialanges is 
effwtcd tiiroLifrl, lati-ral li.ngitddiiia! invlHuiis, 

Resection of the Joints of the I^ower Extremi- 
ties. — BeBection of the Hip-joint. — -Kdenia! Luny'dudinul 
Incinion by the 3lethod of Jjangenbeck. — The tatient to be 
Operated upon lies ujHiU the unaffected side. The dii^eased 
extremity is flexed at an obtuse angle and held in a posi- 
tion of slight adduction. The incision passes from the 
posterior superior itiae spine parallel with the long axis 
of the extremity over the greater trochanter, and continues 
at once through the gluteal muscles do^vn to the iliac hone 
and the articular capsule. The tendons inserted into the 
trochantt^T are detached close to the Iwue on Ijoth sides, 
the capsule is divided, and the articular rartilage at the 
niai^n of the acetabulum incised. The knife is intro- 
dnced into the o]>ening into the joint and the round liga- 
ment divided while the member is held in a p<isition of 
forced flexion, adduction, and internal rotation. In this 
way the head of the femur is made to lie upon tlie iliac 
bone. The chain-saw is passed around the neck of the 
femur and the head of the bone is thus divided. 

External Arched Incision hy the Method of Velpean. — 
The patient occupies the same position as in Langcnbcclv's 
ojKfnition. Tlic resect ion-knife is inirtMhiccil at a pfjint 
midway lu^twccu the ant^'rior superior iliac spine and the 
ap(!X 111' i\w Irniliaiiter, vertically, down to the concavity 
of till' ilium. The incision surrounds the anterior three- 
fourths iif tlic iH>ri|ibory of the tnichauter and at all point* 
extends down to the bone (Fig. 128). Care should be 
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I taken that tlie ulntctil muHclpo are divided in a vertical 
I direction. If the margins of tlie wound are Bcparated at 
it« depth, the fihrons ctipt-ule of the joint becomes visible. 
Over the highest pnnninenee of the head of the femar 
the cajiBule is divided by an arched ineision corre«]>imding 
with the outaneoiis inei»ion. The articular i-artilage is 
incised and after division of the iigamentuni tercB the 
head of the feiuur !« luxated upon the ilium and removed. 







If tiie renKi\al ol' the head is to be effeeted at u higher 
point between the trochanters, or on the shiift of the femur, 
the tendons inserted into the tn>ehnnters must be detached 
from the hone with the knife. After the head of the 
lione ha,s Ix-en sawi'd off tiie aectjtbulmii is exposed for 
siicli furtiier surgical iiiterferenee as may be neeessary. 
The extn-mity is placed in an cxtfnde<l wisitiou and a 
dniinagc-tube is passed into the depths of tlie acetabulmn. 

IE lius lUiHliBud lAiiKOiilwtk'soiiHiatlniiliTrvmoviiiKwithM'chiMl 
tbv h<-iul ot the froiur hi nfa bpforo it is hisulflrt. l<'urther. tho •IWol^- 
■ ■ tan iif till' miwclcs to the cruller tiochmittr hid not sfpiirHted fr«" 
ure leiuovcd, in coiijuiikioii willi thv tonical ntruclure « 




TUita;;e thut Ihu fllH'n> of nuDieroiis muscles are diricli:d trail sycrsv If. 

Resection of the Knee-joint throngb an Anterior Trans- 
verse Incision. — The operatur grasps tlie leg of the ex- 




urchi-d iDcision b; tho 



tperaity flexed at the knee-joint and unites the most 
prominent jHiints un the lateral aspects of the condvles 
of the femur by an anterior arehed incision paij.sing from 
lell to right and dividing the patellar ligament (Textor, 
Fig. 129). The incision enters the joint, which is opened 
adequately iiprni its anterior aspect (Fig. 130). The 
thumb of the left hand is pas.se<l iuto the articular iiitenal 
between the patella and tlie femur, and se])arates the at- 



i 




tachments of the capsule laterally to the condyles of ti 
femur, when hy reflecting the pnb^lla the sacculated divei 
ticuluiu of tile espsule is visible from above. The crucial 
ligaments and the aeccBsory lateral ligaments arc now 
divided. The lower extreiuity of the femur is thus 
exposed and, after the periosteum has been iucised cir- 




Fio. 130.~Knce-ji 



eularly almve the condyli"-, Ihe Imne is fixed with Langen- 
beck's forceps and divided transversely. Kfinig makes 
the Kawe<) surfaces in such a plane that the joint is placed 
in n pns.itif>n of slight flexion. If it be necessary to re- 
move iiWi tlio ip|H'r artipular t^urface of the tibia, this ia 
l)rou|:lit out nf the wound, surrounded by a circidap 
1^^ repaoved in the form of a plate. In tawing 
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the boiicitiscras|io<l witli the forceps at the intercondyloid 
eminence anil fixed. If the patella is to be removed, it 
is surrounded by an incision and freed witli strokes of the 
knife passed close to the bone. The sawed surfaces of 
the bones are approximated and fixed in apposition by 
means of sutures, clamps, or ppgs- 

According to the method of Volkmanu, the anterior 
transverse incision passes from oue condyle to the other 
over the middle of the patella. The periosteum is in- 
cised transversely and the patella is sawed through on a 
line with the cutaneous incision. In the prolongation of 
the incision through the patella the capnule is incised to 
the right and the left and the joint is widely opened. The 
knee is now strongly flexed at an acute angle, so tliat the 
incision into the joint is made to gape widely and the 
lateral ligaments, as well as the lateral attachments of 
the capsule, are divided. The crucial ligaments are 
divided from behind forward. The upper segment of 
the patella is reflected by traction, and the interior of the 
capsule becomes accessible. The lower extremity of the 
femur is surrounded by a circular incision, grasped with 
forceps at the inner condyle, and divided transversely 
with a saw. 



a passes above the pa- 
1 far AithTotoiny snd 



In Unhn's modiScation the transTerse lacisi 
telln IFiR. 131). 

Kocher recommends s lateral honked incisi 
lenotioa of the kni^e-Joiiil. The incision begin 
muwle, H bund's breadtli Mbova the |ia(ellit. two flii^era' breadth Trom 
whose outer border it passes down ward, to torioiiiatc upon the inner aspect 
of the tibia below its spine. The articoUrrapsaleisdividud on Its onter 
Mpeet and the patellar limtment removed out of the way by separation 
of the apfne nt the tibia. The patella with its ligament is made bo mov- 
able that it can be reSeotcd inward. Division of the crucial llftanieiita 
permits a satisfactory view of the joint when placed In a position of 
flexion. Adequate acoera to the joint is had altio for the performance of 
mectian of the articular elements, 

Besectioii of the Ankle-joint. — Bilateral LonffUiiffinal In- 
cision after Langenbrck. — The longitudinal incisions begin 
on either side, a hand's breadth above the malleoli, and 
piUis along the tibia and libulabeyoud their lower extremi- 
ties. The incisions pass tlirough skin and periosteum, 
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With the foot lying upon its itinor border, the fibula is 
dissected free beneath the periostt-uiu with a knife or a 
mapatory on its outer and inner aspcftts, and i» divided in 
a linear direction above the malleoli with chisel and mallet 
or with the cliain-snw. The peripheral fragment of the 
bone is reHected outward and separated from its attach- 
ments. In an analt^us manner the lower extremity of 
the tibia is excised through the internal longitudinal in- 




of thu knen-jolnt. 



cision. By the removal of the niiilleoli a view can be 
had of the interior of the joint, and the trochlear sur&ce 
of the astragalus, as well as the walls of the cajtsule, is 
rendered accessible for further operative procedures, 

Langenbeck lias obtained the most admirahle results 
witli tliis conservative method of n^section following gun- 
sliot-injuries of the ankle-joint, and especially transverse 




RESECTIONS AT JOINTS OF THE EXTREMITIES. 213 

iroundswith destrnptioD of both malleoli. Tlio operation 
S less well adapted for the modern procedure of artlirec- 
' tomy, as the lower extremities of the fibula and tibia are 
Bacri^ced, at any rate, and, besides, the opjwrtunity for 
inspection of the joint afforded through the incisions ia 
not adequate to meet the needs of extiri>ation of the 
'capsule. 

Koniffs Bi/aferal LongihidinaJ Incision. — The incision 
1 the inner aspect begins 3 or 4 cm. above the level uf 



L fio. 133— Resect ii> 




KuDig*a l)i lateral loUBitiidiual 



P Um articulation upon the tibia, somewhat internal to 

tatte extensor tendons, and it opens the joint close to the 

interior boundary of the inner malleolus. It passes over 

( body and neck of the astragalus, to terminate at the 

ler border of the foot at a point corresponding with the 

tuberosity of the scaphoid bone. The outer incision rung 

Mrallel with the inner, along the anterior surface of 



rung J 
■the I 
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tibia, opeDS the joint at the mallooluR, and terminates at 
the level of the astrngaloHcujihoid articulation (Fig. 132). 
The anterior bridge of skin, which contains the extenmr 
tendons, the vessels, and the nerves, is dissected from the 
subjacent tissues, the insertion of tlie capsule being at the 
same time detached transversely from the trochlea of the as- 
tragalus and tlie border of the tibia, and if necessary the 
anterior portion of the synovial membrane is excised. By 
lifting up the bridge-like flap, with dorsal flexion of the 
foot, the individual portions of tlie joint may be made 
aecessible to the eye and to instrumental manipulation. 
The removal of the astragalus is readily effected through 
the inner incision, when the articular surface of the tibia 
and the posterior wall of the capsule become visible. 

Reverdin-Kocher Method of Luxation Uirough an Ex- 
ternai Trumteerse Arched Incision. — The incision begins 
at the tendti Acliillis about a hand's breadth above the 
malleolus, pasding downward, surrounding the external 
malleolus, and terminates on the outer bonier of the foot 
along the outer margin of the extensor tendons (Fig. 133). 
After division of the skin and exposure of the external 
malleolus the accessory ligaments of the capsule inserted 
in this situation are divided. The attachment of the 
capsule is freed, with displacement of the extensor ten- 
dons, and, if necpsaary, division of the ]teronejil tendons 
upon the anterior and posterior as[>ects of the tibiii, when 
the foot is Hexed upward in such a manner over the in- 
ternal malleolus that its inner border is brought in contact 
with the inner aspect of the tibia (Figs. 134 and 135). 
The joint is thus made accessible to inspection, and neces- 
sary operative pi-deiilnri's ii|tiiii the articular extremities, 
as well as upon tin- fiijisule, m;iy be nudertakcii. 

Resection of the Foot by the Method of Wladltniroff and 
Uiktdlcz, — Indiaitions: 

(1) CJin« of the foot Incaliwd in the calcaoeum, the 
astragalus, and the astragalocrural articulation. 

!2) Extensive io»n of eubslnncf about the heel. 
3) Injufiea of the lieel, especially gunshot^ wounds. 




capeuiu, uie i 
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(4) MafigTmnt tumors about the heel (osteosarcoma, 
melancMjarcoma) (Bruns), 

(5) Shortening of the extremity, following luxations of 
the hip-joint (Caselli) ; after resectious of the knee-joint 
(Rydygier). 

(6) Paralyiie duh-fooi (Brims). 

The jMirts removed in the resection include the lower 
extrcmitiey of the tibia and the fibula, the astragalun, the 
calcanetini, and a portion of the cuboid and scaphoid 
bones in conjunction with the skin of the heel. The 
anterior portion of the fo<it is maintained in relation with 
the leg by means of a dorsal bridge containing the ten- 
dons and vessels. 

Mode of Procedure. — A transverse incision is made 
through the sole of (he foot corn.'S[H)nding to the extremi- 
ties of Lisfranc's line, and a second transverse incision is 
made transversely above tlie malleoli on the posterior 
aspect of the leg ; the extremities of both being united by 
additional lateral incisions (Fig. 136). The astragalo- 
crural joint is opened from the dorsal aspect and stretched 
widely, and the bones of the leg are divided transversely 
above the malleoli. The root of the foot is grasped at 
the trochlea of the astragalus, and it is freed close to the 
bone from the dorsal soil parts, with maximum dorsal 
flexion of the foot. In accordance with the extent of 
tissue to be removed the tarsus is sawed tliroiigh in the 
region of the cuboid and Mcaplioid bones, or further to 
the distal (at the base of the metatjirsul bones) or to the 
proximal side. When the o|wration Is performed for 
orthopedic reasons, only the lower extremities of the tibia 
and the fibula and the tuberosity of the calcaneum are 
removed, t<igether with the trochlea of the astragalus. 
Inasmuch as after the resection has been effected the 
sawed surfaces of the bones of the leg and the tarsus are 
approximated and united by bone-suture, there results an 
artificial club-foot to such a degree that the dorsum of the 
loot lies in the same plane as the anterior aspect of the 
'■■ g (Figs. 137 and 138). 
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In perform ing tihioealcaiuai rafetion b; thp method of BrUDA, tha 
ftnkle-JDtDb is opened through an arched daisal iiicixion, the satragalus 



frt-cd. and the Inwcr extreiuities of the tibia and the fibula, 

the upiMiT surface nf the calrAtieum. sawed through traiiavenely. when 

the sawed surfaces are nailed together. 

Osteotomy. — Oeteotoniy coiiaiste in linear division by 
bloody nieana of the long bones. Originally performed 
through an open wound, the t»i)eration has since the time 
of Langenbeck been pi?rfornie(l, like tenotomy, through a 
Email ineision in tlie skin, in a measure subciitaiieously. 
The division of the boue is eifeeted with the aid of sculp- 
tor's chisels. 

The extremity is placed upon a board or upon a sand- 
bag, the Esmarch apparatus is applied, and tiie operation 
of osteotomy is undertaken. A short incision through the 
soft structures penetrates down to the bone. With slight 
blows of the mallet the chisel is driven into the bone. 
After it has penetrated it is removed, and a similar pro- 
cess is gone through in a neighboring situation. In this 
manner the cortical structure of the bone is successively 
divided transversely throughout almost its entire circum- 
ference. The remainder is fractured by forcible bending, 
and the extremity, after the cutaneous wound has been 
properly united, is fixed In an appropriate position In a 
plastcr-nf-Parls dressing. 

Incases In which simple linear osteotomy will no longer 
suffice, wedge-shaped excisions are undertaken for the 
correction of ankylosis, or curvatures of high degree. 
The base of the wedge corresjMuds always with the con- 
vexity of the curvature to be corrected. After adequate 
exposure of the bone and division and detachment of the 
periosteum, the wedge is removed with the chisel or the 
saw, when the correction of the deformity may he readily 
effected. 

A special form of osteotomy employed for the correo- 
tion of marked arcuate curvature of the long bones con- 
sists in longitudinal division, the bone being divided in a 
direction parallel with its long axis. The displacement 
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of the ficgnicnts of Ixrae in the &x\s of the part renders 
pijs.si!>le to a cortaiu degree correction of (leformity. 

Oitcoiomi/ of the femur at the upper extremity of the bone 
is iimlrrtakcQ in cases of contracture of the thigh, if the 
eorreetion of the faulty position ih attended with difficulty 
aft«r division of the contnictured eoft parts. Linear 
osteotomy under thefic circiimstaiices is undertaken either 
at the neck of the femur (osteotomia colli femoria), or at a 
point between the two trochanters (osteotomia intertro- 
chanterica). For the exposure of the upper extremity of 
the femur a longitudinal incision over the trochanter is 
made upon the postero-extemal aspect of the joint. In 
this situation the neck of the feninr can be exposed for 
osteotomy, as well as a deeper porlion of the bone after 
separation of the muscular attachments to the greater 
trochanter. 

Bnpracondylar osteotomy of the femur has been recom- 
mended by Macewcn as a routine procedure in the treat- 
ment of genu A-algum. According to Macewen's recom- 
mendation, the short cutaneous incision on the inner aspect 
of the lower extremity of the femiu- is made at a point 
corresponding to the intersection of two lines, of which 
one passes a finger's breadth above the upper border of 
the external condyle, and the other in the longitudinal 
axis of the bone two fingers' breadth in advance of the 
tendon of the adductor magnus. At the [loint of inter- 
section of these two lines a short longitudinal incision is 
made down to the bone, the chisel introducdl through the 
wound, applied tranaverBely, and the cortical structure of 
the bone successively divided throughout tw<)-thirds of its 
circumference. The remainder of the bone is severed by 
manual means. Supracondylar osteotomy of the femur 
may also be undertaken from the outer side of the bone 
in a correH]wnding situation. 

Linear osteotomy, as well as excision of wedge-shaped 
portions, may be undertaken ujton the Itoucs of the leg 
ibr the correction of deformities at the knee-joint, or of 
excessive curvature. The tibia is exposed at its upper 
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extremity, from 4 to 6 cm. below the articular line, by 
means of a transverse incision around the inner circum- 
ference of the bone (Kocher). After detachment of the 
periosteum the bone is divided with the chisel in the 
direction of the cutaneous incision. 

Excision of a wedge-shaped portion of the tibia may 
also be effected through the same incision. 




II. OPERATIONS ON THE HEAD AND NECK. 

Trephining;. — Trejihiniag consists in resection of the 
bnnoH 111' tlie skull in their continuity. The term ia apiilieil 
equally to the excision of small circular segments ana the 
establishment of a penetrating defect in the skull, to the 
temporary removal of a portion of the bone in conjunction 
with the periosteum and the skin, as well aa to the re- 
moval of loose depressed splinters, the elevation of the 
indented calvarium, and the correction of irregularities 
in wounds following injuries of the skull. 

Indications ; 

(1) Iiifuritit. — Open, or subcutaneous fractures of the 
Bkull ; if the bones exhibit depression ; if local or general 
symptoms referable to the faram are present (extravasation 
of blood in cases in which the middle meningeal artery is 
injured). 

(2) Tumors of the cranial bones, of the dura, and of the 
brain. 

(3) Cerebral abucfss, 

(4) epilepsy (for the extirpation of cortical centers or 
for the removal of cicatrices and foreign bodies). 

(5) Caries and necrosis of the cranial bones. 
Finally, trephining has been recommended for the relief 

of chronic increase of intracranial pressure, and incases 
of progressive paralysis of tlie insane.' 

ia general, tne operation is performed in such a way 
that after division of the scalp, the aponeurosis of the 
occipitofrontal muscle, and the pericranium, a suitable 
segment of bone is removed with the crown of the tre- 
phine, the chisel and mallet, or the circular saw. The 
exposed dura is either opened with a crucial incision or is 
reflected back as a flap, and aft^r the operation has been 

'In insanity of traninstio oriain, in which tfaeae»t of initial trouble it 
nad« DiBnifmt by n (imr, a peniiatent headache, or muscalar phi'itomeiift 
of > local rliaracter, it may bv prujier to trephine. The opcratinn is, 
hoirever, rarely juslillable ia insanity, and will not often be pruductivB 

of beneflt— Ed. 
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finished it is closed with catgut-sutures. Tho deficiency 
in the bone established cither rrtmains upeo iir it is closed. 
Under the condition first named, the skin being utilized to 
cover the defect io the bone, the opening becomes closed 
by connective tissue, a result that is attended with certain 
disadvantages. It has therefore become the rule, whenever 
the nature of the case renders it permissible, to close the 
trephi no-opening by means of bone. This may be effected : 

1. By reimplantation of the piece of bone trephined ; 

2. By autoplaaty or het^roplasty ; 

3. By temporary resection of the cranial bones, em- 
ployed from the outset as a substitute for typical tre- 
phining. 

The restored button of hone should at the present time, 
under aseptic conditions, heal in place in all cases ; but 
reimplantation has been successfully undertaken by Ph. 
V. VValther. 

Aufoptaaty, an ingenious procedure devised by Kdnig, 
consists in trie transplantation upon tlie defect of a pedun- 
culated flap consisting of skin, periosteum, and a portion 
of the cortical structure separated with a chisel. The 
defect resulting from the formation of the flap is covered 
with a pedunculated cutaneous flap removed from the ad- 
jacent region. 

Covering in the defect i n the bone with foreign bodies — 
metallic plat«8, bone, celluloid plates — is designate AW- 
eroplasfy} 

Steps of the Operation of Trephining, — A linear, semi- 
circular, or crucial cutaneoua incision is made down to the 
bone.' The periosteum is removed with a raspatory. If 
the removal of the bone is to be effected with a circular 
saw, or with mallet and chisel, the extent of tissue to be 

' The observHtlonx nf Bnrker indicate that after a piece of liTiofi bone 
}ins bwn tratiHplnnltd it uii[lerKi>ra Bnvmic nt^rrusiii. New, livinit tlasuA 
takes its ])laci<. biitthetraiisiilnnted piece diHMiiut Htb. In TaGt, it seeBiB 
imbabln that dusd bnne ia as valuable in filling a defect as la Ili^Dg 

. cases, a U-shaped flap, the base of nbich in the dnra, giTW 
the beat ciposuro aud ia followtil by Iho niost rapid uiiiou.— Ed. 
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removed is first outlined. anJ the incision through the 
bone is deepened equally at all parts. In the groove thus 
made the operator can determine with the aid of the probe 
whou the vitreous plate Iiaii been paai^ed. As soon as tbe 
plate of bone is freed throughout itg circumference it is 
raised with an elevator and removeil from its place. The 
circular saw and the diit-el may be advantageously used 
together, the boundary of the part to be removed being 
outlined with the saw, and the groove being deepened 
down to the dura with the chi.sel. 

By means of a trephine a button of bone is removed 
from the skull as large as tlie ojiening in the crown of the 
instrument. Tlie crown is evenly and firmly applied upon 
the bone witli ila teeth while the head is fixetl. AiW the 
tet'th of the instrument have entered the b(me the pressure 
and the rotation are continued in even, though slighter, 
degree. The groove made by the saw is frequently cleaned 
and examined as to its depth. As soon as the fragment 
of bone is loosened it is grasped with the Href and, a gim- 
let-like instrument, and is removed.' By means of a 
special knife, known as the lenticular, it was customary in 
tile past to smooth the margins of the opening. The mode 
of procedure does not follow this typical course in cases 
of fracture of the skull. Completely separated splinters 
that have been forced into the brain arc to be removed, 
depressed portions of bone are )o be raised, and sbaqi 
margins are to be cut off, etc. For elevating and re- 
movmg fragments of bone nmgeur-forceps are employed ; 
for enlarging fissures in bones the chisel and mallet are 
employed ejcclusively. 

Temporary resection oftheshifl (Wi^er, AVoIff, Oilier) 
has of late almost entirely replaced the classic mode of 
trephining. Wagner incises the skin in the shape of a 
lyre or of an omega (fl-shaped) (Fig. 139), the incision 
passing down to the hone at all points. A furrow is cut 

< liiBti'sd of eiii|i1n.viii^ a Special inHlnituont ti> Ifrtoiittlii- button, tbe 
bit fir boBD can bo rnrciil imt b^ iiiciiiisariiperiosleum-elcvat^irurii blunt 
diawctor lucd aa a levet.— Ed. 
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into the bone with the pirciilar saw corresponding with the 
cutaneous incision, and tlie groove is gradually deepened 
by^ mean8 of chisel nnd mallet until the dura h reached. 
At tlie base, c(>rresj»nding ivith the narrowest portion of 
the flap, the Imne is divided with a single stroke upon the 
chisel, when the flup of integiuiient, periosteum, and bone 
can be reflected (Fig. 140). After the intracranial 
tnanipidation has lieen completed (i^pening of an absce.s.H, 
resection of a cortical center, removal of a foreign body, 
ligation of the middle meningeal artery, etc.), the bone 
is replaced in the artificial o^iening and the cutaneoas 
wound is clased by suture. 



toDiio truldes : ■ line is drnwti rram tlia middle of the glabvllk to the 
apexof tbe masMid procusa. U|h)Ii iheiuiddlcorthiBllneanother. Toili- 
cat line ii erected. Wbero tho Uttei iiitenectH b third lioe pHaHUft horf- 
Eont&lly through the kIhIh'Us the crown of the trephiao is applied, mil 
on removfll of the buttun of biiue tho trunk of the anterior bianub of 
the middle meuinfiekl artery will 1>e reoL-lied iFig. 141). 

At the point wlieru a vertical liui> iias.aing in front of the mnatoid pro- 
ceu interiects the horiitoDtAl liim already H|Kikeii of a trephine-opcuing 
will roch the posterior branch of the middle lUfDiDgeal artery. 

Since tho iutruductiou oftemiiomryreBectiiinof the skull hy mcanaof 
tha chiael, the making of a number of Iwlaled trephine-n|>en!ngii fur tbc 
exposuroof tbulwDbmncbeaof the middle men In gol Attcry Is obviated. 
By the formation of a Bap of suitable aixe, with its base above the malar 
bnue ( K ran se'a flap for introcniiiial expoauro of the Oasseriaii ganglion), 
It has become possible to expose the branches of the middle meninitwl 
artery throughont a sufficient extent (FiK. 141). The leuglli and width 
of the flap Bpokeu of are about Hem,; the former measured fruDi thexygo- 
matio process, tbe latter a thumb's breadth external lo the margin of the 

The upper extremity of the Rolandio fissiin- lies in an 
anteroposterior plane, 1.2 cm. behind the middle of a line 
uniting the root of the nose with the occipital protubep- 
I ance.' 
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In the making of an mtroplastic flnp tho bone can bo wctioned with 
great neatness and considprabla rapidity by tho use of tlic (ligll wtre-aaw 
afltr tho plan of Ohalinski. Snch a saw consists of rough steel wire with 
a loop at each end. The handles of a ehnin-saw lit the loops. Two or 
more small trephiDe.openin|js are made, the dura between tbc openinga 
is separated from the skull, s pii-eu of silk in carried from openlnit to 
oponitig by means of a probe, the saw is puUud tbrongb by uieaus of llio 
iitk, the haadlea ue attKhed, aud the boao is sawed from wUhin. out- 
mid.— Sd. 
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Resections of the Jaws. — Resection of the Upper Jaw. 
—The- n|.ii.T jiiw is ivnii-vcl |»arti:illy <.r wIk.IIv "lion the 
seat ol' iiiitligiiant dtscjiw. 

Tnnporary rewdion of tliit upper jaw may be undertaken 
to pxpiisc the nasopharynx or the splienomaxillary fossa, 
the temporal foasit, for purjxjsm of operative intervention. 
Tlie IxMly of the upper jaw presenta three processes through 




which it articulates with neighhoring hones. The palatal 
process unity's in the middle line witli a .similar pivxess of 
the Ixine of the opimsite side. The frontal op nasal pro- 
eess unites the upper jaw with the frontnl bone, and the 
^^matie process unites it with the malar bono. The 
(Kjsterior snrfuce of the body of the iip|>or jaw is nnited 
with the descending iving of the sphenoid and wilh the 
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lul procosia of tlie paktint' bone. These processes 
must uH be severed It' the upper jaw is to be separated 
frum it'^ attachments. 

tiieps of the Operaiion. — The head of the patient is 
placed on a lower level tlian the trunk. Preliminary 
traclieotomy and the introduction of a tampon-e^nnula 
are not necessary. The cutoiieous incision (Weber) is 
iramciliatcly made at all points down to the bone. It 
begins at the middle of the npper lip, which it divides 
vertically; after reaching the septum it surrounds the 
nasal ala on the side to be operated upon to its upper ex- 
tremity ; it then continues vertically iipward to the inter- 
nal canthus of the eye, and thence at an acute angle it 
{>asses outwanl in a curved direction along the lower mar- 
gin of the orbit to end at the external cantluis of the eye 
(Fig. 142). The flap thus formed from the soft tissues 
of the che<^ik is dissected from the upper jaw so that the 
canine fossa, as well as the malar process, is exposed. 
The inferior tai"so-orbital nienibnme is incised along the 
iufni-orbital margin, so that the orbital fat protrudes. 
The entire contents of the orbit are carefully raised from 
the floor of the orbit, from which the chain-saw or the 
wire-saw is i>usscd around the malar process through the 
infra-orbital fissure (Fig. 143) and the process is thus 
divided. The connection between the nasal process of 
the upper jaw and the frontal Iwine is divided transversely 
with the chisel. The division of the palate and of the 
alveolar process must yet be eflected. To this end the 
mucous-perl osteal covering of the palate is incised at the 
alveolar process and detached from the bone to the median 
line of tlie arch of the palatt'. The chain-saw is intro- 
duced through the pyrifonn apertin-c, and brought into 
the mouth at the junction of tlie lianl and the sni't palate. 
Before the jtalatal plate is saweil llmiugh the middle in- 
cisor tooth of the cor resiKiU ding side should be rem(i\'ed. 
The jaw is now attached jjc-^tenorly only to tlie pterjgoid 
process and the pyramidal process of the jtalute bone, and 

lye to the ethmoid boue. It is freed Irom these con- 



hesectwns of the ja \v& 231 

iwction«, the alveolar process being grasped with Liingen- 
beck'n boae-foreej)s and removed with slightly roekiug 
movements. 

In the lai^ wound exposed the severed infra-orbital 
arteiy must lie caught and ligated. The margins of the 
cutaneous wound are accurately approximated and united 
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by suture. If it lutft been pos,sible to preserve the mucous 
covering of the hard palate, this is united to the mucoua 
membrauf (if the clioek after the jaw has been completely 
extirpated. The wound-cavity is in all cases tamponed 
with gauze. If the eavity is separated from that of the 
mouth by tbu preservation of the mucous covering of the 
palate, the ends of tlic gauze are brought out of the nose. 
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The various nirthotls of resection of the upper jaw 
fer from ouo another only in the form of tne cutaneous 
inciRion, the procedure u\)*m the bone being always the 
same. Among various lijrins of eutaneons incision may 
be mentioned Uieffenliaeh's median ineisiou, a vertical iu- 
cision from the root of tiio nosi.', over tlie roof of the nose 
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FlO. 143,— The MtPrior smfiirf -if t\t>- iiiijut Jiiw isiiiwfil for resect ion ; 

through the middle of the upper lip, passing down to the 
bone and dividing the nirtilagc of tlie nose and the upper 
lip. From the upjier extremity of this incision a second, 
short incision passes to the inner canlhus of the eye (Pig. 
144). Velpeau divides the cheek in the form of an ardi 
from the angle of the mouth (Fig. 142, b). Malgaigne 
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combines with Velpeaii's incision nicilian division of the 
upper lip. The incisions should atfoni convenient access 
to the jaw, with consenation of the nerves, the vessels, 

and i»f SIciioii'm diitt, and, finally, they slioiild yield favor- 




able eoemetic results. All of Uiese re({uirements are best 
met by Weber's incision. 

Temporary remciion of (he upper jaw (Langenbeck's) is 
made through a tondfuo-Bhaped flap whose base corre- 
sponds with a line uniting the root of the nose and the 
lower extremity of the nasal ala of the same side. The 
flap extends externally beyond the maxillary process. 
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The following structures are divided : tlie upper jaw liori- 
zontally above the iilveolar process, from the upper inci- 
sion the frontal process of the upper jaw, the lachrymal 
bone, the-floor of the orbit transversely into the inferior 
orbital fissure, and further fmni this fissure tlie frontal 
process of the malar Inme and transversely the malar 
arch. The upper jaw may now he removed m conjunc'- 
tion with the overlying akin and be reflected Uj^n the 

Resection of the Lower Jaw, — Upon either si<ie of the 
body of the lower jaw there passt'f upward a ramus which 
articulates through it-* upper extremity with the glenoid 
cavity of the temporal bouc. A second process arising 
from the upper extremity of the ramus is the coronoid, 
wliicli servea for the attachment of the tendon of the 
teiiiponil muscle. The external surface of the ramus of 
the lower jaw is covered bv the masscterniusclc, the inner 
hy the internal pterygoid. Both of these muscles are 
attached at the angle of the jaw. The entrance into the 
inferior dental canal is marked upon the inner aspect of 
the ramus of the lower jaw by a bony process. A de- 
pression passing from this opening on the inner aspect of 
the jaw obliquely forward and downward to the chin 
serves for the attachment of the myloliyoid muscle. 

Usually resection of only one-half the lower jaw is 
necessary. To tills end the bone is divided with the saw 
vertically in the middle line, its body denuded upon its 
outer and inner aspects, and, after division of the tendon 
of the temporal muscle, freed at its articulation with the 
temi>oral bone. In performing; total resection of the 
lower jaw the bone is likewise first divided in the meilian 
line, when the two halves are separately detached. Tu- 
mors, as well as necrosis, furnish the indication for the 
performance of resection of the lower jaw. 

^p» of thf Opernlion. — The patient is placed upon the 
table with the upper portion of the iMxIy elevated. A 
cutaneous incision is made vertically thi-oufjh the middle 
of the lower lip down to the chin, and from here at 
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oblique angle it is directed outward in the line of the 
border of the lower jaw to ita angle. The incision at all 
points penetrates to the bone. The soft parts are dis- 
sected from the external surface of the bone, and the 
mucous membrane of the cheek is iucise<l along the 
alveolar process of the jaw at the point wliere the flap is 
to be reflected. Through the cutaneous incision the aoft 
parts are to be freed also from the posterior surface of the 
body of the jaw. After division of the mylohyoid njus- 
cle the mucous membrane b incised and the buccal cavity 
ia opened. From the inner side of the chin the origin of 
the geni{^los.su8 and the geniohyoid muscles of the corre- 
sponding side are freed with the knife close to the bone. 
After extraction of the inner incisor tooth the chin-saw 
or the wire-saw may be jwisscd around the exposed bone, 
and the division is to be elfected near the middle line in a 
vertical direction (Fig, 145), The operator grasps the 
denuded luilf of the jaw and while lie dislocates the bone 
in abduction divides with scissors the attachments of the 
mas8et«r and pterygoid muscles at the angle of the jaw. 
It is now an easy matter to detach by blunt dissection the 
soil parts on the inner antl outer sideu of the ramus of 
the jaw. While the abducted half of the bone ia rotated 
outward, the operator divides with scissors the ves.scl3 
and nerves that enter the inferior dental canal, as well as 
the external pterypjid muscle at its attachment to the 
articular process (Fig. 146). After the tendon of the 
temporal muscle also has been divided, and after the head 
of the lower jaw is forced out of the glenoid fossa, the 
capsule of the joint is detached from the lower jaw, when 
the bone is freed from all its attachments. The mucous 
membrane of the cheek is unitwl by suture with that of 
the floor of the mouth, and the woimd in the skin also is 
rdosed by suture. 

Temporary Resection of Ike Lower Jaw. — Simple divis- 
ion of the body of the lower jaw is imdertaken when it is 
desired to render accessible the floor of the mouth, the 
palatine arch, tlie tongue, and the l>ase of the brain (re- 
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section of the third division of the trigeminus by tihe 
operation of Mikulicz for purposes of surgical interven- 
tion). The division b made either in the middle line 
through the chin (S^illot), or laterally (Langenbeck). 
The Iwne is sawed through or is divided with uie chisel 
either in a linear manner or in the form of a step. 

Mode of Operation. — The lower lip b divided in the 
median line to a point below the chin. From the lower 
cxtreniily of the iDcigion a sharp-pointed knife is passed 
along the posterior surface of the bone and brought out 
at tiie frenum of the tongue. After extraction of the 
mi<ldle incisor tooth a chain-saw or a wire-saw is passed 
around the bone, which is divided in a linear direction 
parallel with the cutaneous incision. By means of tenae- 
ula the cut Burfaees of the bone arc separated widely, 
when the stnictun^ of the floor of the mouth, the sub- 
lingual gland, and the tongue itself are rendered suf- 
ficiently accessible (Fig. 147). 

The posterior portion of the tongue, tlie palatoglossal 
arch, the pillars ot the fauces, and the wall of tlie pharynx 
are better reached through lateral temporary division of 
the ramus of the jaw, as recommended by Laiigenbeck 
(Plate 12). The cutaneous incision passes vertically 
downward from the angle of the mouth to the level of 
the larynx. The general course of the operation corre- 
sponds with that of meilian divituon. In both instances, 
after completion of the operation, the divided halves of 
the jaw are reunited with metallic sutures. The cuta- 
neous wound is closed with knotted sutures. 

Resection of the Lover Jaw in its Continuity. — For the 
removal of portions of the lower jaw in its continuity the 
cutaneous incision is made down to the bone at its nmr- 
mn. The soft tissues are detached from the outer and 
mner surfaces of the jaw, until the nuicous nienibnine of 
the lips, as well as that of the fliKir of the mouth, is 
divided close to the bone. At the two poiuts through 
which the jaw is to be sawed a t<H)th is withdrawn, and 
the segment of bone of determined size is removed with 
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the chain-saw. la similar manner tlie middle portion of 
the jaw is removed. In addition to the incision at the 
mat^in of the bone, it is reeommended that the lower 
lip in this situation be divided vertically in the middle 
line in such a niuaner that an incision of the following 
form results : t . After resection of the middle jwrtion 
the Htumps of the genioglossus muscles, separated from 
the chin, must be fixed in tlie cutaneous wound by suture, 
so that the tongue thus deprived of its attucliment to the 
chin does not fall backward, a contingency not unattended 
with danger. 

Operations on the Tongue. — Extirimtion of tumors 
of the tongue arc atypical proeedures that are not carried 
nut according to generally applicable rules. It is of the 
greatest importance that the removal of the tumor be 
effected through healthy tissue, and that the wound-defect 
be so made that union through suture or closure of the 
wound with healthy tongue-substance is possible. The 
preliminary openttions performed for the purpose of 
facilitating total extirpation of the tongue and rendering 
the floor of the mouth more convenient of access iiave 
already been considered in part (temporary resection of 
the lower jaw). 

In performing operations upon the tongue the patient 
is placed upon the table with the upper part of the body 
elevated. The neck is stretched and the head is fixed in 
this position. The mouth is held open with a suitable 
speculum or gag. The tongue is grasped with a strong silk 
ligature [laased through its structure and drawn forward. 

Circumscriljcd tumors at the margin of the tongue are 
excised in the form of a wedge through the mouth from 
healthy tissue with the scali>el or with scissors. The 
wound can be closed by linear approximation through 
de«) and superficial sutures. 

In advance of extirpation of half or the whole of the 
tongue ligation of the lingual artery upon one or both 
wdes is undertaken to [irevent hemorrhage. 

If the extirpation is to be effected through the jjoste- 




Plate 13.— Lateral Temporary Division of the Ramus of t 
Jaw by the Method of Langienbeck. 

o ]pii)it l.y separa 

M, wwcd aiirrauoH of Ihe rsuius uf tbb Jftw; Oh, hyuid Ihidc : ilp, difia.itric 
luiisclu, with its li-uduu divided; Mh, mylubyuid luuscle; Ug. hyi^luasui 
miuclu: H, hypogli»B&l nerve; L. lingual oorvn ; S», gubuuuillar; 
Blaiid; SI, subliDgDitl gland. 

rior portinn of tlie tongue, or if toccther with the whole 
tongue the floor of tlie luoutli atitl tlic Kubliugual glaniLi 
are also to he n-movL'tl, the field of o]K.'ratiou ih rendered 
more eonvenieiitty uiri'.'^.siMc hy |iri'liniiriiiry [iroco<lun?s. 
These pri'iiiniiiurv oiicnitions cimi^ist iu : 




1. Division of tlie chcuk I'l-oin the angle of the jaw ; 

2. Submental ineision (Regnoli-Billrotii) ; 

3. Temjiorary division of the lower jaw : 
(a) In the middle line (S^illo^Syine) ; 

\b) Through the ramun of the jaw at a point cor^ 
responding with the first molar tooth (B. v. 
Langenbeek). 
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Divimon of the cheek in e. horizontal direction from the 
angle of tlie mouth rendera the operation more convenient, 
inasmuch as the field of operation is made roomier, and it 
can also be better illuminated. After the operation on 
the tongue has been completed the incision in the cheek 
can be imited by suture. 

Submental removal of the longuf, first performed by 
Regnoli of Piaa, is efFectetl through a semilunar incision 
made upon the neck along the ramus of the lower jaw, 
Regnoli conjoined with this arched incision a second, 
vertical incision passing from the chin to the middle of 
tlie hyoid bone. Billroth made only the simple arclied 
incision. Access is gained to the inner eide of the ramus 
of the jaw, the attiichments of the mylohyoid muscle are 
separate*! laterally, and those of the geniwlo.^us, genio- 
hyoid, and digastric muscles in the middle, and the 
mucous membrane of the buct^l cavity is opened througli- 
out the entire extent of the incision. The tip of tlie 
tongue is caught with a thread and drawn thriuigli the 
wound. By the.se means the structures of the floor ut' the 
mouth, as well as the tongue down to its base, are con- 
veniently accessible for operative attack (Fig. 149). 

Temporary resection of the lower jaw is effected in 
accordance with the rules laid down on page 234. The 
divided portions of the lower jaw are held apart by means 
of sharp hooks, in eoneetjuence of which the field of 
operation is rendered more extensive. The division of 
the lower jaw may be linear, or, to facilitate approxima- 
tion in suturing the bone, it may be made in steps. 

In the presence of extensive disease of the tongue 
Kocher effects extirpation of the organ from the base. 
He first performs preliminary tracheotomy. The cuta- 
neous incision passes from the mastoid process along the 
anterior border of the stemomnstoid muscle to the level 
of the hyoid Itouc, and from this jioint, in the furrow 
between the ilo<jr of the raoutli and the neck, forward, to 
end in the median line at the chin (Fig. 148). The flap 
thus outlined is reflected back, when, after ligation of 
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the external maxillary and Ungual arteries, the submaxil- 
lary glands are removed. The buccal cavity is oi>ened 
through the mylohyoid muscle and the mucous memDrane 
detached from the lower jaw. The tongue must yet be 
separated from the hyoid l>one, after which the whole 
organ can Ixj brought forward and divided through 
healthy structuri'. 

Plastic Operations. — Plastic operations include those 
accessory openitions by means of which existing wound- 
defects are covered witJi integument, as well as such pro- 
cedures as are intended for the correction of congenital or 
acquired deformity. In the first category Iwlongs, for 
instance, the formation of pedunculated flaps for the 
closure of defect* left by wounds ; in the latter, operations 
for harelip, rhinoplasty, blepharoplasty, etc. 

In covering wound-defects the adjacent skin is drawn 
over either directly or afttT lieing freed by incisions and 
attached in place. In other cases flaps taken from neigh- 
boring structures must be separated from the subjacent 
tissues, and either displaced laterally or rotated about 
their base, in order that they may be brought in apposition 
with the defect, and fixed in place. 

A triangular defect that it iiot too larRC <b cavertMl din>ctl]> by means 
of Jeep sutures parallel to the base, and linear nninn U thna effcctei. 
(Linear union aftpr veilKC-s'iBped excision of the lower lip is illtlstrated 
In Vlga. 150 and 151.) If the deflect be (Ereater, rhomboid Dapssyionietri' 
calif altaated on cither side mar be drawn toward Ihc middle line to 
cover the defect (Dietfeubach, Fins. 153 and 1.^). Ill plare of the rhom- 
boid flap an arched incision pawing from the base of the defect on either 
Bide may ontlino a portion of adjacent skin, which is brought over the 
defect and attached in place. Quadrilateral or oval defects may be cov- 
ered by one or two Bymnietricatly fonned tiapa tiota the immediate 
nelfchborbood (cheiloplaat; by the method of BriinE,i>rb]rth&tof Laagen- 
book, Figs. 154 and 155). 

The flap is made to correspond in shape with that of 
the defect, though somewhat latter. These methods, in 
accordance with which the flaps are obtained from the 
immediate ueighborboofl of the defect, stand in contra- 
distinction with that in which a pedunculated flap belong- 
ing to a remote portion of the body remains attached in 
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its original situation through the pcdic-le until the flap has 
healed in the ilefect (rhinoplasty by means of a flii|) re- 
moved from the arm, according to the method of Tag- 
liacozzi). 

Another method for covering in deficiencies by means 
of skin removed frtim remote portions of the body eon- 
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sists in the formation of a bridge-shaped flap, beneath 
which the part to be covered la pushed and fixed, so that 
wound-surface comes to lie in apposition with woiind- 
surfacc. Afler the flap has united it is detached from tlie 
subjacent structures by transverse division of its extremi- 
ties. Finally, flaps completely separated from their at- 
tachments, that are not pedimrnlate<l, may 1k' implanted and 
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made to heal upon woiind-sorfaces (Reverdin, Thierech). 
Thiersch cute with » broad knife large and small Raps of 
epidermis which are placed cloBe tt^ther upon a fresh- 
ened wound-surface, prefrrably like Kliingle:^ upon a roof. 
Krause has recently applied large iinpcduaculated flaps, 
removetl from the entire tliicknese of tue skin, upon recent 
wound-BU rill res fn-c f'nim hemorrhage. 




Fio. 156.— The detiuhed flap In placed in the direct ■ndtberesattirad ; 
the spur ia united wilh the luwer border: the free bord(>r of the Up is 
formed from the mnuouH mumbraue of Iho cheek Hud what is left of the 

lower Up. 

Special FoimB of Plastic Operations. — Hhinoplanty. — 
Plastic restoration of the nose. Total or partial rhino- 
plasty may he imdertaken, accordingly as total or partial 
restoration of the nose may be required. 

Formalion of a Nose from the Sinn of the Forehead. — 
The operation consists essentially in grafting upon the 

sliened margins of the defect in the nose an npproxi- 





inafffly triangular flap fnun tlie forehead, from Mhowe baee 
the nasil alee anil the septum un: fonned. Through its 
apex the fliip retains tte connection with the skin at the 
root of the nose. Aftvr tlie defect has been freshened the 
size of the flap to be formed is determined liy mmsure- 
mcnt, a tentative flap being first made of adhesive plaster 
or of leather and fitted to the defieiencv. After tlie 
proper shape and size have been detemiinca the model is 
spread upon the forehead and the actual flap is outlined 
about this. The triangular flap thus formed lies obliquely 
upon the forehead, with its apex directed towartl the 
supra-orbital mai^in. The one side of the frontal flap is 





continuous with one side of the freshened surface of the 
triangular defect in the nose. The flap, together with the 
periosteum, is detached from the subjacent structures, 
rotated at an angle of about 180°, and placed over the 
defect. The middle segment of the base of the flap, 
foldc<l longitudinally and fixed by sutures, forms the sep- 
tum. The lateral portions of the flap an- reflected so that 
wound-surfact's are brought in ap]H>sition and nasal alee 
are formed on either side (Figs. 15fi and 157). The nose 
thns forme<l is fitted into the defect and fixed in place by 
sutures. The posterior extremities of the nasal ala; and 
tlic septum are to be attached to the freshened surface of 
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the cheek and the upper lip, wlieti tliL- luteral margins 
to be united with the iat^-ral portioiiB of the defet^t. ' 
defect in the iorehcad is reduced hv means of bilk sutures 
before the formation of the na.*^! alie and the septum. 
The defect still remaining in the middle is permitted to 
doae by granulation, or it is coverwl with Thiersch flaps. 
In the newiy formed naaal orifices small rubber tubes are 
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introduced (Fig. J.'ifS). The disli^uring fold at the root 
of the nose correeimnding to the point of reflection of the 
flap can be removed by excision at a second sitting aiter 
healing has taken place. 

In operating for the correction of tia<ldle-now, Konig 
utili7.es a flap made from the soft tissues and bone of the 
foreliead in the fi)rm of a vertical strip with its base at 
the root of the nose. The flap thus formed is freed, re- 
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Formation OF A Nasal Ala frosi the Skin of the Cbekk. 
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fleeted downward, and fastened in the roof of the mobile 
and elevated nose. Over this flap, forming the support 
of the nose, llie organ proper is formed from the skin of 
the forehead in the usual manner.' 

For partial pladic operaiionn ujxm the none strict rules 
cannot ne formulated. Suitable procedures will have to 
be devised for the individual case from the elements for 
the plastic closure of defects. In the absence of the 
lateral wall of the nose also the flap to cover in the defect 
may be taken from the forehead. Id the formation of a 
nasal ala a pedunculated flap is formed from the dorsum of 
the nose, and from the opiwsite side of the nose, or from 
the skin of the eheek. The pedicle of the flap is at the 
upper portion of the back of the nose (Figs. 159 and 160). 
A pedunculated flap formed from the substance of the upper 
lip may, by rotation, be introduced into the freshened 
defect of the nasal ala and there be fixed by suture. To 
replace an absent septum the tissues may be advan- 
tageously obtained from the upper lip. 

Plastic doaure of dejecta in the inleg-umevt of the rheek 
involving its entire thickness requires special operations. 
The flap engrafted in the defect must be covered upon its 
inner surface with skin or mucous membrane to prevent 
ck-atrieial contraction. Usually cutaneous flaps are so 
sutured in place that their epidermal aspect is directed 
toward the cavity of the mouth. Gersuny forma a flap 
from the tissues immediately adjacent to the defect, whose 
pedicle consist* only of subcutjineous tissues. Czemy 
employs a long flap made from the integument of the 
neck, which is folded and lies in the defect like a double 
flap. The flap is twice as long as the defect to be covered. 

Israel forms also a long flap from the integument of the 
neck, whose extremity is sutured in the defect in such a 
manuer that the cutaneous surface is directed towanl the 
buccal c'avity. After the flap has heated in place it is 

'Id HUdille-iioae Hii Hrtjficial bridge cao be nmde of kuIi) of plHliuam, 
and this hriclcv i* !i]i])iH.-d in plnce thiougb au indsiou which is subse- 
quently BOtnred. — Eu. 
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Operation for Harelip. 

NiLAT<i.VB Mt-Tuon. 
Fio, 181.— FresboniBg. 

Fia. 102.— Wound afMr adjaatineat oC the Up. 
Fib. 1S3.— Suture. 

Maloaione's Method. 
Fm. 164.— Freahoniug. 

Fl(i. 105. —The HXip ou elcht^r side is dislomted doimirard. 
Fio. 180.— Suture. 

Operation for Harelip. 

MiRAliLT-LANOBNBEfK'S METBOD. 

Fio. 167. — Freahouiug. 
Pio. 168.— Wound. 
Fio. iro.— Suture. 

Operation tor Bilateral Harelip. 

Fia. 170.— FrDRheDiQg. 
FlO. !71.-Wound. 
Flo. 17i.^-8ulnro. 

severed at its point of inacrtion and the free [wsterior por- 
tion is folded, and, with wound-surface applitnl to wound- 
Hurface, placed upon the already healed portion of the flap. 
The flap closing in the defect is thus double, with its 
cutaneous surfaces directed on tJte one side toward the 
mouth, and on the other side toward the exterior. 

Operation for Harelip. — Nfilaton's procedure, intended 
for the correction of incomplete Harelip, concsists in 
division of the upper lip al>ove and parallel with the 
defect. The margiu of the defect is <lrawn downward and 
the rhombic wound i% united in a linear luanncr at rieht 
aufrlea to the transverse fissure of the tnotith (Figs. 161, 
lti2, and 163). Malgaignc fbmis a flap upon cither oide 
from the free border of the lip bounding the defect and 
removes the angle of the defect. The flaps arc deflected 
downward and united with one another {Fig. 164). A 
nioiliflcation of this method con.stitutcs the operation of 
Mirault-T.angenbcck, From one of the margins of the 
defect u Malgaigne flap is formed in typical manner. The 
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8econ<l margin of tlio defect is freshened in a bevelled 
mauiuT and tlic red border of the lip is rcmoveil at the 
angle (>f the defett. After union hiis been effected the 
flap constitutes the free btjrder of the lip (Figs. 167, 168, 
and 169). 

In cases of bilateral harelip the middle segment, as well 
as both laterul mai^ins of the defect, must be freshened. 
A Malgaigne flap is formed on either side (Fig. 170), 
which iacnt tiirongh at its apex. The flaps are displaced 
downward and united with one another l)elow the middle 
segment. The margin of the defect on either side is 
brought in apposition with the (Hjrresponding freshened 
edge of the middle segment, witli which it is united (Figs- 
171 and 172). 

Tr tlio finsuro ill thn lip gnpes so nlilely that iU margEus onnot be 
hronght in appuaitioii, fruu inoiMoiiH iLro uiude through tlie uaasl al» 
to give mobilltr to the luargiua ..f tliu lissuro (Fig. 173). 




FlO. 173. — Freeing incisioDs when the Bssurc in the tip ia a, luge on 

If thi> middle segiupnt in eonocinlly jiromiuent, plaslie cliHiire or 
ilonble assure In the lip is to bu eOVutod nltor ileprewloii of tlie iiil 
msiillar? bouo. Ti> this end tbe mnunua menibniiiu at lliii luw^r [ 
bordur of the ecpturii is divided tuid suparuted from the vorin-r mi rit: 
side. The voim-r in divided throDirhout Its entire buight with a sin 
■trukc of thc! Bcissors, when tlia intermaxillary bone can be innhi'd i 
place by pre^jmre from bofore baf hward. 

Stapliylorrliaphy and UranoplaBty. — Sifjphylorrhnpi 
plastic closure of congeuit;il defects of the soft pala 
consists ill fVesheiiiug of the margins of the defeet a 
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their iiaion by Hiiture. The operation is performed with 
the patient either in tiie upright poBtiire or with the head 
depeudeiit. The margins of tlie defect are grasped indi- 
vidiially with forceps and the freshening is effected with 
a small iiharp-point«d knife, and union is established by 
means of small, strongly curved needles. If the uargina 
of the defect can be brought together only with great 
tension, it is recommended that freeing incisions be niaile 
on either side of the veil of the palate. 

Plastic closure of defects of the liard palatfi {ui-ano- 
plaety) is effected in three stages. The first consists in 
freshening the margins of the defect and the formation of 
a bridge-like flap on either side in sueh a maimer that 
an incision is made through the mucous membrane on each 
side down to the l>one, {lanillel with the mai^in of the 
defect, at the alveolar border of the [talatc, reaching from 
the last molar to the outer iuelsor tooth. In the second 
sta^e of the operation the flap thus outlined is rendered 
mooilc, the mucous-pcriosteal covering of the palate being 
separated from the boue by means of a small raspatory 
introduced through the out<?r incision. To render mobile 
the sofl palate its attachment to the palate bone is freetl 
by means of a knife cur\'ed on the flat, so that the flap at 
all points can be moved toward the middle line without 
tension. The last stage of the operation, which con- 
sists in suture, is earri«l out in the middle line in the 
same way as in staphylorrhaphy. 

To avoid undac tension upon thpapproilmutcd flaps semllanAT Isteisl 
tteelng indBions thronjth the veil of the palslc liavo Ixjen rerommrnHpil 
(Diaffbrbuch). Billroth dispenWB with the inrialona throocli the v.'luni, 
and prererachuollinit the median plate of the pU'ryBoiil proceaaof the 
■phenoid bone, by diaplai^moiil at which inward relief i if t«Dsian b 
Batcted. Wolff effbctg sufficient mohiliziitioii of the soft palate by 
adequate delschmont of the coverinra of Ilia barrt palate, so that aocei- 
MTT operatioDH are uunocwwary. 

Operations on Nerves.— If in cases of trigeminal 
neuralgia conservative meth.xls of treatment liave been 
unattended with suwes>*, onL-ralive intervention becomes 
allowable. Simple diviwou of the nerve {licurvtomy) 
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is unjustifiable, as exporieoce ha» nhowD that the trans- 
verse sections of the aividcd nerve shortly reunite. The 
exsection of a portion of the norvo {neurectomy) is more 
promisine in this connection, although the nerve is re- 
generated after a somewhat longer time. Large segments 
of nerves, together with their smallest branches, may be 
removed by mrans of the procedure of Thiersch (extrac- 
tion of nerves, nmrcxairrgie). The nerve in question is 
exposed in a given situation, grasped transversely witli a. 
forceps-like instninient, and removed throughout a con- 
siderable extent uf both its distal and ita proximal course 
by slowly rotatory movements (a half rotation in the 
second, Tluersch). 

First (Opbthalmlc) Division of the Fifth Nerve. — The 
smallest of the three divisions of the trigeminal nerve 
enters the orbit through the sphenoidal fissure. Of the 
branches of the ophthalniic, only the frontal nerve is of 
suivical importance. It runs along the roof of tlie orbit, 
and divides into two branches: the supratnxthlear, which 
leaves the orbit above the pulley nf the superior oblique 
muscle to supply the skin of the upper eyelid and the 
forehead ; and the supra-orbital, which passes through the 
supra-orbital notch to the forehead. 

To expose the fioidal nerve an incision is made below 
theeyebrow parallel with the supra-orbital margin, dividing 
the skin and the tarso-orbital fascia. The contents ol 
the orbit are carefully detached, when the trunk of the 
nerve becomes visible on the roof of the cavity. The 
branches of the nerve are looked for, grasfied with the 
foreeps, and torn out individually (Fig. 174). 

Second (Saperior Haxillaxy) DiviBion of the Fifth Nerve. 
— The supromaxitiarj' division of the fifth ner\e leaves 
the cranial cavity thmugli the foramen rotundnm, enters 
the sphenomaxillary foramen, and passes without change 
of course through the infra-orbital fissure into the Infra- 
orbital canal on the floor of the orbit, leaving the latter 
through the infra-orbital foramen, to break up upon the 
face in a fan-shaped distribution into its various branches. 




The infra-orbital fornuipn is situated in the canine fossa 
atxint 0.5 cm. below the niicldie of the infra-orbital niai^iu. 
To expose the infra-orbUal ncri-r at its point of exit in 
the canine fossa the incision is made abont 0.5 cm. below 
and parallol with the infm-orbitul mai^in throughout on 
extent of about 4 em. The lower margin of the wound 
is retractwl by means of hooks. The incision through 
the elevator muaol<'S of the upjier lip jmissos down to tlie 
Imoe, and the periosteum is reflected downward, when the 




trunk of the nerve, as it escapes from the iul'm-orbital 
foramen, as well an its radiation iijion the face, comes into 
view. AfWr division of the inferior tarso-orbital mem- 
hrune the contents of the orbit are raised upward, wheo 
the infra-orbital canal, covon-d bv a thin lamella of bone 
on the floor of the orl>it, is exposed. This lamella ia 
removed as deeply as possible, the nerve grasi)ed, and its 
central extremity yraiumlly withdrawn (Fig. 175). The 
Kriphend iMirtimi of the nerve can be removed to its 
est branelies by being rolled up upon ThierscJi's forceps. 
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If tJie infra-orbital nerve is to be exjwsed at tlie base 
ibf the sknll, access to it will be gained by temporary' 
Tesection of the malar bone {Ijossen, Braun). An incision 
through the integument ia made as in exposing Uic infra- 
orbital nerve, and it is extended outward o\'er the malar 
prominence. Tlic malar Iwne, together witli the malar 
process of the upper jaw and the zygomatic ridge of the 
sphenoid l)one, is rcseetcd in such a manner tliat a lai^e 
portion of the outer wall of tlie orbit is removed. The 
malar bone is drawn outward, if it is divided also through 
itfi temporal process, and the nerve is grasiied at tne 
foramen rotuudum and extracted with Thierseli loreeps. 

Third (Inferior Maxillary) Division of the Pifth Nerve. 
— The third division of the trigeminal nerve lejives the 
skull through tlic foramen ovale. Of the upjxT group of 
its branches only the buccinator nerve is subjected to 
surgi<'al attack. This nerve burrows through the external 
jrtervgoid muscle and passes along the outer surface of the 
buccinator muscle to the angle of the mouth. The nerve 
is at times the seat of isolated neuralgia. Of the larger 
branches of the inferior maxillary nerve, the inferior 
dental and the lingual are of sui^ieal importance. The 
inferior dental nerve, the largest branch of the inferior 
maxillary, passes downwanl between the internal and 
external pterygoid muscles. On the inner aspect of the 
ramus of the lower jaw it enters, with the artery of the 
same name, into the dental foramen and pai^ses through 
the dental (anal, to make its exit ut the mental foramen 
a^ the mental nerve. The lingual nerve in the first part 
of its course passes downwanl with the dental ner\'e. At 
the anterior border of the internal pterygoid muscle it 
tarns forward, and passing over the myloliyoid mnscte 
reaches the lateral border of the tongue. 

Extrubuccal Exposure, nf the- Bitccinator Nerve (E. 
Ziickerkandl). — A eutancous incision is made in the direc- 
tion of a line iiassing from tlie tragus to the middle of 
the nasolabial fold. The duct (if Stenon appears in the 
wound and is drawn dowiiw:ird. After division of the 
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inassetcr fascia the buccal pad of fat romes into view, and 
is freeil from its attacJinients and removed. In the wound 
tliere are now visible tlie eoronoid process of tlie lower 
jaw, with the prominent lower portion of the tendon of 
the tempoRtl niuacle. At the inner bordcrof this tendon, 
Burrounded by loose cellular tissue, lies the trunk of the 
buccinator nerve. 

The infeiior dental nerve may be exposed before its 
entrance into the dental canal, within the canal, and after 
its exit at tlie mental foramen. Prior to its entrance into 
the canal, at the lingula, the nerve is accessible from 
without (Sionnenbui^-Liicker) aa well as from within the 
cavity of tlie mouth (Paravicini). Sonnenburg makes an 
incision around the angle of the lower jaw, separatea the 
insertion of the internal pterj'goid muscle from the bone, 
and advances along the inner sur&ce of tlie ramus of the 
jaw to the lingula, where the nerve is grasped with n 
blunt hook, brought out ami resected, or extracted with 
forceps. This method is attendeil with difficulties in so 
far as it is necessary to operate at a considerable depth ; 
even operating upon the dependent head simplifies the 
procedure only in inconsiderable degree. Paravicini has 
recommended exposure of the nerve from the buccal 
(avity by separation of the iotenial pterygoid muscle 
from the inner surface of the ramus of the juw at the 
lingula, 

Exposure of the Infa-ior Denial Nerve irithin the Dental 
Canal. — The nerve is most conveniently reached by chis- 
elling out a piece of the outer ulate of the bone at the 
point of junction between the booy and the ramus, and in 
this manner exposing the dental canal. An arch-shaped 
cutaneous incision is made at the angle of the jaw. 
The attachment of the raasst?ter muscle is freed and 
separated from the bone in the neighborhood of the 
angle of the jaw by means of a raspatory. In the mid- 
dle of a line uniting the angle of the juw with the last 
.molar tooth a piece of bone as large as a lentil is gouged 
Mt of the outer wall of the jaw. After the cortical 




structure has been passed profuse arterial heraorrhi^ 
from the injureti inferior dental artery will indicate that 
the canal has been opened. With a blunt hook the nerve 
can be readily raised from its bed, and it is either resected, 
or, better, it is extracted with forceps. 

The lingital Tiervc is most readily reached fi-ora the 
buccal cavity. An incision is made upon the siile of the 
tongue at the point t>f reflection of the niucoUH membrane 
from the . inner side of the lower jaw ujton the tongue. 




— Expoanre of tbs 



The large nerve-trunk lies immediately beneath the 
mucous membrane. The methmis of Sonnenburg iind 
Paravicini for exposure of the inferior dental nerve also 
permit access to the lingual nerve in its upper part. 

The menial nerve can be made accessible at its point of 
exit from the lower jaw, from either within or without 
the buccal cavity. Extrabuccal exposure is accomplished 
by means of a cutaneous incision through the chin at the 
level of, and several centimeters external to, the incisor 
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tooth of tbe correspinding Hidf. The incimnn rfachen 
dowQ to the bone, uuil tliit Kotl parts art; dctm;heil from 
jaw, wlicn the ut'rve rati be bcou making its exit as 
tenfle cord from the niontal foramen. To gain acceae to 
the nerve from within the cavity of the mouth an analo- 
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Operation for Exposure of the Second and Third Divis- 
ions of the Fifth Nerve at the Base of the Skull by the 
Method of Erbnlein. — A semicircular flap, with its con- 
vexity downward, is formed from the tiHsues of the cheek, 
its base corresponding to the iip]HT boundary of the zj'go- 
matic arch. The cntaneoiis flap is dissectea upward, the 
tcnipiinil fascia divided transversely over the malar bone, 
the Kygomatic arch sawed tlirongh in advance of the 
artieiiliir tubercle and through the Imdy of the bone and, 
with the attaehnieut of the masseter muscle, reflected 
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downward. The cxjxised corouoid prwoss of the lower 
jaw is broken throiigli and, together with the tendon of 
the t<?mporal rausole, is displaced upwan!. The third 
diviiiion of the fifth nerve ia reached by paBsine; from the 
upper border of tbo external pterygoid niuwTe, toward 
the basu of the skull, junt behind the root of the ptery- 
goid process, where the fommeD rotimdum is situated. 

To reach the snpraiiiaxillary nerve progress must l)e 
made forward through the wound to the pterygopalatine 
fossa, where in the depth of the depression the nerve can 
be grasped with a hook just after its exit from the roimd 
canal and drawn forward. In closing the wound the 
detached segments of bone are fixed in their original 
situations by means of bone-sutures and the niat^ins of 
the cntaucons wound are approximated. 

Exposure of tlie Third DiTision of the FiiUi Nerve' at the 
Base of the Skull. — Retrobuccal Method of Krmlciit. — A 
cutaneous incision is miulc on the cheek from the angle of 
the mouth to the lobule of the ear. The buccal pad of 
fat is lifted out of its bed and removed completely, when 
the coroDoid process is divided and dislocated upward. 
The lingual and inferior dental nerves are exponed and 
isolated on the inner aspect of the ramus of the lower jaw 
and followed upward to the bu.se of the brain, while the 
external pterj'goid muscle is drawn to one side. Salzer 
forms a flap from the tissues of the cheek and the tem- 
poral region, with its base downward and extending a 
finger's breadth beyond the zygomatic arch. The latter 
is re.sected and, together with tlic skin, is reflected down- 
ward. The temjioral muscle, beginning at its insertion, 
is freed from the bone. Progressing from the outer sur- 
face of the temporal lione toward the under surface of the 
sphenoid bone the foramen ovale is reached, where the 
nerve is divided with a tenotonie having a concave edge. 
By the uietho<l of Mikulicz access to the trunk of the 
nerve is gained by temporary resection of the lower 
jaw just in advance of the in»-rtion of the masseter mus- 
cle. The cutaneous incision passes from the mastoid pro- 
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cess along tlie ftcmuiimstoid muscle to the comti of 
hyoid bone, and from Ihis point in a curved direction 
the anterior border of the masseter muscle. 

Inbacianial OperationB on the Trigeminiu. — ExHrpaiion 
of the GasKenan Gan(/(ion by the Mtihod of Krau«r. — A 
uterus-shaped flap is formed from the stnictiires in the 
temporal region (Fig. 141), with its base over the Kyg<>- 
matic arch. The flap is 6.5 em. long and it« base meas- 
ures 3 or 3.5 cm. Its greatest width is 5 or 6.5 vm. The 
incision pa.sse6 down to the bone. The cranium is divided 
with the circular saw or with chisel and mullet in the 
shape and size of the cutaneous flap and the skin with the 
bone attached is reflected downward. The surgf^m ad- 
vaufips bctwenn the bony floor of the skull and the dura 
in (111' ]ui<ldU> cerebral fossa to tlic foramen spinosum, 
AvInTc iIk' trunk of the middle meningeal artt-ry is ligatecl 
and divided. T<) this end the braia enclosed in dura must 
be carefully raised upward with a broad-bladed spatula. 
After extensive separation of the dura from the bone and 
elevation of the brain the (iusserian gnufrlion comes into 
view, in the depth of the middle cerebral fossa, external 
to the dura. The ganglion is grasped transversely with 
Thiersch's forceps at the point where it becomes the trunk 
of the trigeminus, when the second and third divisions of 
the nerve are divided in the intracranial openings of the 
respective canals. The first division of the ner\'e will 
have l)een previously divided close to its origin from the 
ganglion. By rotation of the fon-eps the ganglion, to- 
gether with a proximal portion of the trigeminus trunt^ 
will be extracted. 

Operations on the Air-passages. — The air- passages 
may be ojwned through the larynx (lari/nt/otomy), or 
through the trachea (Imr-hmtomi/). The incisions fiw 
op<^ning the respiratory tract are longitudinal, and are 
made on the anterior aspect of the neck in the middle 
line. The upper and lower hyoid muscles, which cover 
the respiratory tract, are arranged symmetrically and 
in the middle line of the neck. Between the inner 
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borders of these muscles (white line of the neck) accese 
may be gained to the larynx or the trachea hy merely 
passing through the layers of fascia ami the connective- 
tissue space. 

Opening of the Larynx (Laryngotomy). — The situation 
of the cartilaginous constituents of the larj'nx can be ac- 
curately determined fn)m the surface of the neck by pal- 
pation. The laryngeal prominence, the edge formed by 
the approximationof the lateral halves of the thyroid car- 
tilage, the arch of the cricoid cartilage, are accessible to 
palpation, as well as the cricothyroid ligament, which ap- 
pears as a less resistant area between the thyroid and cri- 
coid cartilages. The larynx is opened in tlie middle line ' 
either through the thyroid cartilage{f/iyrofomy)orthroueh 
the cricothyroid ligament (ancolfiyroiomy) ; finally, the 
larynx may be divided by a median incision throughout 
its entire length down to the first tracheal ring {lanptgo- 
fisaure). Thyrotomy or laryngnfissure is always preceded 
by tracheotomy and the introduction of a tracheal cannula. 

Thyrotomy is undertaken : 

(1) In the presence of foreign bodies in the larynx 
which have become impacted and cannot be removed by 
endolaryngeal procedures; 

(2) In the presence of cicatricial narrowing of the 
larj-nx ; 

(S) In the presence of tumors of the larynx ; 

(4) As a preliminary operation in the performance of 
total or unilateral extiriratmn of the larynx, 

Laryngofisaure may be necessary in the extirpation of 
tumors when for their complete removal freer access to 
the interior of the larynx is required. 

In the performance of thyrotomy or laryngofisaiire the 
I>atient is placed in the dorsal decubitus, with the upper 
portion of the Imdy elevate*!, and the cer\'ical portion of 
the spinal column extended. The incision is made accu- 
rately in the middle line from the hyoid bone to the cri- 
md curtilage. The cervical fasciii is divided, the sterno- 
hyoid muscles are scj»apdted, and the thyroid tartilage is 
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The thyrohyoid mcmbrnnc, the thyroid cartilage, the cricotbyroid 
membrane, Hnd Uit^ crivoid cartilage are divided in the middle line. 

The UCcral halves of the thyroid tarlilageare held apart by teuMUla 
the interior of the larynx, the arytenoid cnrtilagea, the ventricnlaibanda, 
mod the vocal batida art (Exposed to view, 

exposed. The last is fixed at its lower border with a 
sharp hook, and a Bharp-]>ointed knife is introduced 
through the cricothyroid ligament into the lumen of the 
larynx. Through this opening the thyroid cartilage la 
divided with scissors, with u blnnt-pointed knife, or, if 
necessary, with bone-scissors, accurately in the middle 
line upward to the thyrohyoid ligament. The lateral 
halves of the divided thyroid cartilage are held apart by 
means of sharp tenacula, exposing the interior of the 
larynx to operative attack (Plate 13). In aeoordance 
with the nature of the conditions leading to operation, the 
larynx may be kept open for sobsequent treatment. Un- 
der other conditions the halves of the thyroid cartilage 
and the overlying skin are closed by knottwl suture. For 
the first days after the operation, during the process of 
healing, the entrance of air into the lungs is insured 
through a cannula introduced into the trachea. 

OricolhyrolotHy, opening the lar)'nx through the critaj- 
thyroid ligament, can if necessary be executed in the 
shortest passible time by reason of the superficial situation 
of the cricothyroid ligament. On this account cricothyrot- 
omy is the operation preferred to prevent acute suffoca- 
tion following occlnsion of tlie larynx by a foreign body, 
in cases of laryngospasm, etc. A short cutaneous incision 
is made from the middle of the prominence of the thyroid 
cartilage downward beyond the cricoid cartilage (Fig. 
177, rf). If delay be dangerous, the lower extremity of 
the cricoid cartilage may, after division of the skin, be 
grasj>ed and held securely with a sharp tenaculum passed 
through the ligament. If the operator has convinced 
himsdf by touch with the finger as t<j the position of the 



OPERATIONS ON TUB AlR-PASSAOES. 277 

ligament, this is cautiously incised in the niiddie liuewitii 
a slmrji-jwiutcd knife nntil a sensation is touveyed thniugh 
tlie inslrtinient of Imving entered tlie lumen of tlie larynx. 
At once the o|K'ning in ttie ligament ig made to gape by 
lueanK of a hook inserted on either »ide, and tf neces-sary 
the ligament is, further, notched. The cannula is intro- 
duced into the ojieiting thus made and tlie hooks arc re- 
moved from till' wound. By this mode of proce(hire there 
in no loss of blood and the cannula lies ro snugly within 
the wound as to constitute a sort of tampon. If there be 
sufHcient time for the performance of the operation the 
cutaneous incision is made longer and the cricothyroid 
ligament is laid bare by careiid dissection. After the 
subcutaneous connective tissue has ijeen passed the cervi- 
cal fascia is divided and the cricothyroicf ligament is ex- 
p<wed. The lower boi-derof the cricoid cartilage is raised 
up by means of a simple sharp tenaculum, which is intro- 
duced into the middle line, when the ligament is divided 
vertically and a cannula is introduced. If necessary, the 
longitudinal incision in the ligament is notched on the right 
and the left, Thniugh the crucial incision thus formed 
the cannula is readily introduced. The hitter is held in 
place in the wound by means of linen tapes attached to 
the shield of the cannula, and tied at tno nape of the 
neck. 

Extirpation of the Larynx. — If removal of the larynx 
is to be conjoine<l with laryngofissurc, to the longitudinal in- 
cision a transverse incision is added at the level of the hyoid 
bone, when, after division of the muscular attachments to 
the lower fturtace of the hyoid bone, the tliymhyoid mem- 
brane is divided in correspondence with the sujM^rlicial 
transverse incision. The soft parts on the outer side are 
to be RCjKiratcd close to the laryngeal cartilages. Upon 
the ixistcrior aspect the cricoid cartil^c is freed from its 
loose atta(;hment to the anterior wall of the esophagus. 
If the upper and lower boundaries of the larvnx also 
have been incised upon the mucouM surfuce, the larynx is 
complot^^ly freed after transverse division of the trachea 



r 



219 



OPERATIVE SURGERY. 



beli)W the liirynx. Tlie defieiencv left in the anterior 
{Mirtinn (if tlic pharynx and esophagus is rwluecd to a 
iiiinimiini liy suture. The caniiiila h left in the tmchea. 
The wound remains open and is tamponed. 

Traclieotoniy. — Ttacheotomy consists in properly open- 
ing the trachea through incixion. The procedure ie in all 
cases attended with the introduction of a cannula through 
the opening into the trachea. 

ImiicedioTiM i 

(1) InjiirifM nf the larynx (punctured, incisetl, and gun- 
shot-wounds, fmcture-t of the laryngeal cartilages with dis- 
location of the fragmenti*). 

(2) The prewnee of fareltfn Mien in the trachea which 
cannot be removed by endolaryngeal pi-oeetlures. 

(S) Slemma of the larynx and the trachea : 

in) f 'rompression-HteuosiH (goitrous tumors, aneurysms) ; 

(b) Occlusion-Htenosis (olmlniction of the lumen of the 
larj'nx or the trachea, swelling of the laryngeal mucous 
me m I nnm^— diffuse submucous laryngitis ; tubennlous, 
syphilitic, and typhoid disease of tlie larynx). Narrow- 
ing of the limien of the larynx, or of the trachea, thmtigh 
exuilates (diphtherie croup), thn>ugh neoplasms (carci- 
noma, nupilloma, gninulation-tumors) ; 

(o) Cicatricial narrowing of the larvnx (after healing 
of ulcerative processes ; after operative procednres upon 
the larynx. 

(4) As a preliminarti operndon, or in conjunction with 
other oiwrationa ujKm the larynx and the pharynx, trache- 
otomy IB performed ; 

(") To prevent the entrance of blotnl into the bronchi 
(tamjKm-eannula) ; 

(b) Following i>[K'nitions upon the Ur>-nx, without 
leaving an o|iening or with closure by tampon, in unli^r 
to supply the {Mitient with air. 

' (5) Aephyrm or hihtxii^ithn, to rentier i>o!<sible and 
to institute nrtilirial n'^pi ration. 

The trjcliui is the <lini't continuntion of the lurjnx, 
passing in (he middle line of tlie neek toward the upper 
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aperture of tlie thorax. The upper portion of the trachea 
hes i in mediately beneath the superficial struetiires of the 
neck. The Huprasternal portion is separated from the 
skin, in addition to the two layers of cervical fascia, by a 
considerable layer of cellular tissue containing numcrons 
veins. The thyroid gland overlies the trachea between 
the third and mxth cartilaginous nngs with its lateral 
lobes connected by tlie isthmus. Often a pyramidal lobe 
of the thyroid gland covers also the upper portion of the 
trachea. The anterior surface of the trachea and of the 
thyroid gland is covered by the muscles passing from the 
sternum to the hyoid bone and the tnyroiil cartilage 
(sternohyoid, sternothyroid). In tlie middle line, between 
the muscles, a strip of trachea is co\-ered only by the 
cervical fascia. It is through this " white line of the 
neck " that the trachea is attacked. The isthmus of the 
thyroid gland divides the trachea into two parts, a supra- 
thyroid and an infrathyroid. The ojx'ning through the 
former constitutes superior tracheotomy ; that through 
the latter, inferior tracheotomy. 

Superior Tracheotomy. — The patient lies in the dorsal 
decubitus, with the neck over-t^xtended, and a cylindrie 
pillow is placed beneath the shoulders. The operator 
stands upon the right side of the patient and his assistant 
ujx)n the opposite side. The cutaneous incision is made 
accurately in the median line of the neck from the middle 
of the thyroid cartili^ to below the thyn)id gland. 
After the skin and the subcutaneous connective tissue 
have been passed the tense fascia of the net^k is divided 
npon a grooved director. The inner boi-ders of the stemo- 
hynid muscles (wnie into view, and are retracted sym- 
metrically with blunt hooks. The situation of the trachea 
is determined by palpation with the finger, and its tirst 
cartilaginous ring is exjioscd by detaching the cellular 
tissues from the trachea i>y means of two [)aii's of ana- 
tomic forceps. The field of operation is extended through- 
out a sumtfient extent by mcistng the layer of fascia 
atretchcd between the upper border of the thyroid gland 
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Plate 14.— Inferior Tracheotomy. 

The woaDd is bonudeil latvmlly bj tliR dUTnohyoid muscles. The 
trachea is exposed and opcaud upon i[a autcrior aspect for l.lie introdac- 
tlou of the canuula. Vciiuus brauches (middle thyroid veina) are setm 
passing doimirard froui the thyroid gland. Lying close to the right of 
the trachea iu the depth of the wciood is the iiiuomlnate artery. 

and the tracliea, and dislocaling the gland downward by 
means of blunt hooks. Befort- proeeeaing with the open- 
ing of the trachea the upper rings must be thoroughly 
exposed by diesection. Then the trachea is grasped just 
below the cricoid ciirtilaginous ring accurately iu the 
middle line with a siiuple sharp tenacnhini, raised some- 
what and held fixed in this position. The trachea is then 
incised accurately in the middle line fnini below upward 
for a distance of about 1 cm. witli a sharji-pointcd knife. 
The opening thus made is ilif^iiiiWiil by iiifans of sharp 
tenaciila and iKJs.siblv nicked «\\ citluT ^idc. While ihe 
three tenacula are held, iiiiili>nirl"d, in phicc, the ope- 
rator introduces the cannula into ihc traclx^i. The cuta- 
neous wound is reduced in size by knotted sutures and 
the canuuk is firmly Hxed in place by means of tapes. 
Inferior Tracheotomi/. — The patient is placed in the 
same position as in the performance of superior trache- 
otomy and a cutaneous incision is made from the lower 
border of the thyn>id gland to below the suprasternal 
■ fuaaa (Fig. 177, c). AiU-r the skin and llic suhcutaneoua 
I connective tissue have been penetrated the superficial 
rjayer of the cervical fascia is exposed iind divideil upon a 
' grooved director in the direction of the cutaneous incision. 
L considerable layer of loose connective tissue is passed 
Bkhrough by means of two pairs of anatomic forceps, while 
Fthe inner border of the sternohyoid muscle on either side 
is retractcil. In the den.'«? layer of connective tis,sue the 
middle thyroiil veins jinss vertically downward to the left 
innominate vein, and must be nvoided or |Ktnsibly ligated 
in two phices and divided between. During the projrresB 
of the blunt dissection the situation of the trachea, toward 



OPERATIONS ON THE AIJt-PASSAQES. 

the convex aspect of which the operation proceeds, should 
be constantly kept in luiud by jtalpation with the index- 
finger. Before the trachea is rt-ached the deep layer of 
the cervical fascia is divided iijxtn a grooved director. 
Only aiV-r this has been done is it possible to isolate the 
treaciiea adwjiiately. Before the Innu-n of the tube is 
opened tlie trachea is grasped with a simple sliaqj tenaeii- 





hira ami nutied and fixed at the level of the skin. "While 
the trachea is incised from below upward the index-finger 
of the left hand is plaoed in the lower angle of the wound 
behind the suprasternal notch, so that the left innominate 
vein, which jwsses transversely across the trachea behind 
the manulirinni of the sternum, as well as the innominate 
arterv, which is in close relation with tlie Irachea, is suf- 
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liciently ppotectetl. The tracheal wound is held widely 
open by moan>4 i)f ghurp tenacula, po»Hibly incised to right 
and left, when the introduction of the cannula is under- 
taken (Plate 14). 

After the cannula has been intiDdnced into the trachea 
the tenacula are removed. The cannula is fixed by means 
of tapes and the cutaneous wound b reduced by suture. 
If the tracheotomy can be performed at leisure and under 
favorable conditions, the typical mode of procedure is 
unattended with difficulty. The reverse is the ease, how- 
ever, if the operation must be imdertaken in the presence 
of threatened danger to life or of severe dyspnea. Under 
these circumstances all of the presence of mind of the 
operator will be required to maintain the mastery of the 
situation, which is often a critical one. The smallest 
veins of the neck are dilated and distended with blood. 
In the presence of conditions like these the cutaneous 
incision is enlarged, as by this means the isolation and 
ligation of the veins are considerably facilitated. The 
thin walls of the distended veins are not readily recog- 
nizable. Veins that interfere with deep dissection are 
ligated in two places and divided between. At successive 
stages of the dissection the position of the trachea is con- 
stantly kept in mind. N^lect of this i>recaution may 
lead to overlooking the trachea. Before the trachea, pre- 
viously exposed sufficiently, is opened, all bleeding vessels 
are closed by li^turc. A tenaculum is introduced into 
the trachea for tlic purpose of placing the organ at rest 
at the level of the wound, as it would otherwise rise and 
fall with the respiratory movements, especially in the 

Eresence of dyspnea. The opening into the trachea should 
e made exactly in the middle line, care being taken that 
the incision enters the lumen of the tube and does nut pass 
beyond. If the opening is incomplete, it may happen 
that the tracheal cannula makes a talse passaige for itself 
beneath the mucous membrane. A careless incision may, 
further, injure the jiosterior wall of the trachea or even 
the esophagus. After the trachea has been opentnl the 
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incision is dilated by means of tenacula, while at the same 
time as the caniiiiia is intixKluced tlie trachea is held 
steadily. The latter precautiwii is iniixirlant, as through 
its neglect the <>])eniug may be lost to view in consequence 
of the movements of the tmcheii. Aiiart fn>m the fact 
that such an event may render imjiossiblc the proper in- 
troduction of the cannula, subeutaneons emtthyscma may 
result and extend i'rom the wound to the cellular tissue of 
the neck. 

The eaiinnl!v(Fig. 17)^) in aeconlance with its curvature 
is introduced in an arelied manner. The whistling sound 
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Fia. 179. — Trendelen burg's tampon- 



with which the air, after a short period of api 
from the tube is the indication that the canmila is projierly 
placed. In fixing the cannula by means of the tapes the 
tube must be held firmly in the winmd. 

Tracheotomy for the purpose of tamponade of the 
trachea, with simultaneous insurance t)f access of air, is 
sometimes practised as a preliminary procedure In o|>era- 
tiona upon the mouth, the larynx, and the pharynx. The 
tampon-cannula is intended to pn'vent the entram'e of 
blood in the <.x>urBC of opemtions aud the aspiration of 




secretion from woiimla in the further progress of the case. 
The so-eallod taniiwii-canniila eniploywl for tliis purpose 
is siirroinided with coni|)ressed epongc (Hahn), which 
swells in tlie traeliea and completely owiipies its lumen ; 
or, the tube is surrounded by a small nil>l(er l>ag (Tren- 
delenburg) which can be filled with air by means of 
bell(jw9 (Fig. 179). The bag is distended with air after 
the cannula has been introthiccd, and adapts itself uecu- 
rately to the interior of the trachea, occluding its lumen 
aa a stopper does the neck of u flask. 

Intubation. — Intubation is a bloodless procedure in- 
tended to render the larynx patulous in the presence 
of res|»iratory obstniction by the introduction of a rigid 
tube. The operation was recommended a number of 
years ago as a substittit* for tracheotomy in cases of 
laryngeal stenosis from croup, and it has in the course 
of time secured more and more supporters. 

The most important indication for intubation consists in 
laryngeal stenosis such as is obser%'ed in conjunction witli 
laryngeal croup. Further indications are atibrded by the 
various forms of chronic stenosis of the larynx observed 
in adults. Under these conditions intubation is a substi- 
tute for tubage. Intubation ha'^ been recommended also 
as a palliative measure in cases of whooping-cough and of 
laryngeal spasm. The procedure is contraindieated : 

(«) In the presence of complete occlusiuu of tlie naso- 
pharyngeal space ; 

(6) In the presence of intense edema of the glottis; 

((■) In cjises of diphtheria complicated by retropharyn- 
geal abscess. 

The original outfit of O'Dwyer is still the best, in spite 
of numennis modifications. This consists of: 

(n A month-gag {Fig. 180). 

(2) A series of metallic tubes of varying size (Figs. 
181 and 182). Each tube presents at its upper extrenii^ 
a shoulder resembling the rim of a hat, by means of whidi 
it rests upon the vocal bands. Upon the left side of this 
shoulder is a small opening for the attachment of a thrtsad. 
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Ekch tube is further provided with a ctindiictur iutended 
to facilitate the giiiilance of the rigid tuVte. 

(3) An intulmtur (Fig. 183), to whith the conductor 
spoken of is attached by means of a screw. Tube and 
conductor should fit accurately. By means of a lever the 
tube can be detached from the conductor at the proper 
moment. 

(4) An extubator (Fig. 184). The extremity of this 
iuatnimunt, which is constructed similarly to the inttiba- 
tor, can be introduced into the himeu of the tube, and l)e 
impacted there, and thus serve for the removal of the 
tube. 

O'DwYEu's Outfit tor Intubation. 




FlQ 1b2.— Tu!k3 with ci 



The operation is performed as follows : 

A nurse takes the child to be intubated upon her lap, 

SrasjM its lower extremities between her knees, and with 
er right hand holds its head, and with her left, its hands. 
Au assistant holds the moutii open by means of the gag, 
while tlie opemior grasps the epiglottis with the index- 
fiuger of hia left hand and tlraws itforwani so tliat the 
entrance to the larynx is clear. The intuhator, adapted 
to the corresponding tube, is now intro<hiced alongside the 
linger. If after a slight movement upward it is certain 
that the tube has eutewd tlie larvnx, the former is then 
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Plate 15.— Infrahyoid Pharyngotomy. 

Preliminary inferior tracheotomy bas been |>crfonne<l and a cannula 
Introduced. In the pbaryngotomy-wound can bo seen the Htum]>s of the 
divided hyoid muscles, as well as the hyoid bone (if). 

The epiglottis (E) is drawn out of the wound and the ary epiglottic 
folds {Ae) are made tense. The floor of the wound is constituted by the 
posterior wall of the pharynx. 

pushed gently onward, detached fnun the intnbator, either 
with the finger of the left hand or by means of slight 
pressure forward iipon a sliding arrangement connected 
with the handle of the instrument, and witli the index- 
fingt»r of the left hand forccnl ileeply into the larjnx. If 
the child breathes freely, the thread attache<l to the tube 
may be i)ermitted to remain, being brought out of the 





Fig. 18:i— Intubator. 




Vui. 1H4. -Extubjitor. 

mouth aiul attached to the check by means of adhesive 
plaster, or tlic in<lcx-fingcr is agjiin iiitn winced into the 
month, the tube hcl<l in j)]ncc, and tlic <lividcd thread 
slowly remov(»<l. 

Kxtubation is eH'eeted in mneh the same manner. 
Un<ler tlu* guidance of the inde.x-linger of the left hand 
the cxtubat(>r is intnxluccd into the mouth and its closeil 
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blades are iiasscd into the lui 

lin' upon tlic upper portion of the i 



tiilie. By press- 
•tniment its two 
blades arc separated and the tube caii tluia be curefully 
removed. 

In most cases of intubation tlie use of the mouth-gag 
(«n 1h! dispensed with. Under such circiimstanees the 
index-finger of the left hand must be protected by a 
nietallie band. 

Phaiysgotomjr. — The pliarynx can be opened in its 
Iitryngeiil portiuu by transverse division of the thynihyoid 
ligament. By this means the pharyngtihirjngeal space is 
exposed to view. This mode of opening tiie pharj'nx and 
the larjTix (Malgaigne's infrahyoid laryngtitomy) is suit- 
able for the pertorniance of siirgieal oi»enitious u\mn the 
epiglottis, in the larynx, and iiix>u the pharynx. 

Infrahyoid pharptffofomy is perlbrnied : 

For the removal of foreign bodies from the larj-nx and 
the pharvnx ; 

For th:^ extiqwtion cif tumors of the epiglottis, the 
larynx, and the pharynx ; 

In the treatment of cicatricial strictures of the esopha- 
gus. 

jSfeos of the Operation. — The patient is placed in the 
dorsal decubituc with the cervical portion of the spinal 
column overextendcil, and preliminary tracheotomy is 
performed. By means of palpation with the finger the 
position of the hyoid bone unci of the thyroid cartilage is 
acterrained. The cutaneous incision is made transversely 
over the thyrohyoid ligament [Mirallel with and close to the 
body of the hyoid Irane (Fig, 177, a). After the cervical 
&scia has been opened and the sternohyoid and thyro- 
hyoid muscles liave been divided transversely the mem- 
brane is exposed to view. It is detached fmm (he pos- 
terior suriiicc of the hyoid bone and the pharynx i><ipened 
in the middle line at the upper borfier of this hone. By 
this metho<I only is the epiglottis protected, iiilHiig down- 
ward after division of tlie hyo-epiglotlic ligimiciit, when 
also the lateral portinnsof the thymhyoid ligament may l>e 
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divided with a single stroke of the scissors. The epiglot- 
tis, the aiyepiglottic folds, the vocsil l>ands, the interior of 
the larynx, as well as the laryngeal portion of tlic pharynx, 
are exposed for possible therapeutic intervention (Plate 
15). 

When tnraors are seated in the deeper portions of the 
pharynx Langenl>eck recommends an incision from the 
middle of the ramiLS of the jaw over the greater eomu of 
the hyoid bone t« the cricoid cartilage. The lingual and 
superior thyroid arteries, as well as the facial vein, are ' 
exposed and divided between two ligatures. The digas- 
tric and stylohyoid mnscles are detached from the hyoid 
bone, when the pharjns is opened in the direction of the 
cutaneons iiici.-^ion. 

External Esopbagotomr. — Opening of the esophagus in 
the neck is iinlir;itc-d : 

(1) In tlic pivsencc of foreign bodies m the esoplu^;us; 

(2) In the presence of impermeable high nfenoges of the 
esophagus, from carcinoma or cicatricial stricture, for the 
formation of a nutritive fistula beyond the narrowed situ- 
ation ; 

(3) In the presence of cicalrlaal dridurcs more deeply 
seat«d : 

(a) For the performance of dilatation through a fistula 
estjiblished ; 

(i) For the i>erforraance of internal esophagotomy from 
the wound (Gnssenbaucr's combined es<>phagi>toniy). 

The esophagus is opened just below the pharjnx, be- 
yond the cricoid cartila^, where it lies behind the trachea 
and projects upon itis left side. The inferior laryngeal 
nerve, whicli passes from below upwanl lictween the 
trachea and the esophagus, must be protected. The pa- 
tient is placed in the dorsal decubitus, with the cervical 
spine overextended and the head directed toward the 
right. The cutaneous incision is made along the anterior 
bonier of the stemomastoid muscle as in the operation for 
ligation of ihe common carotid arterj-. The sheath of 
this muscle is opened and the muscle itself retracted out- 
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ward. The deep layer of the cervical fascia is divided 
upon a grooved director and tlie whole mass of vessels 
and nerves is likewise displaced outward with Ijlunt hooks. 
If the thyroid gland is at the same time dislocated inward, 
the trachea comes into view and, behind it, projecting 
somewhat beyond its left border, the esopliagus, which is 
to be recognized by its different color and the longitudinal 
arniDgcmcnt of its fibers. The gullet ia grasped with 
fixation-threads, drawn to tJic level of the wound and 
opened in correspondence with the ciitaaeous incision 
(Fig. 186). If the operation has been so performed that 
the wound in the esophagus can he closed for primary 
union — for instance, after extraction of foreign bodies — 
the wall of the esophagus is approximated with knotted 
sutures in two tiers. The first row of sutures approxi- 
mates the mucous membrane and the second the muscular 
layer. If the operatiou has been performed for tlie pur- 
pose of establishing an esopbageal fistula — for instance, 
for dilatation of a stricture of tlie esophagus — the mai^ins 
of the mucous membrane arc united to the skin by means 
of kmittcd sutures. 

I^igation of Vessels in the Cervical Region.— 
Innominate Artery. — Tlio innominate artery, the common 
trunk of the carotid and the right subclavian artery, arises 
from the arch of the aorta. laying against the trachea, 
the large vessel passes to the right and upward, dividing 
into the two ves.sels named at tlie level of the stemo- 
oiavicular articulation. Covered by the manubrium of 
the sternum, the innominate arter)- ia accessible from the 
suprasternal fossa behind the free border of the sterno- 
hyoid or of the sternothyroid muscle. The trunk of the 
vessel is crossed by the left innominate vein as it passes 
transversely. The recurrent laryngeal nerve winds around 
the innominate artety. In ligating the vessel the patient 
occupies the dorsal decubitus, with the neck extended. 
According to Graefe, the cutaneous incision is made along 
the antt'rior Imnlcr of the stemomastoiil mus<le in such a 
way that its lower extremity extends beyond the sternal 
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attachment of the niiiscle. The sheath of the muecle Is 
opened and the median fascia of the neek divided, when 
the inner border of the sternohyoid becomes visible and 
below this that of the sternothyroid. These muscles are 
retracted with bliint hooks. Along the right side of the 
trachea progress iu made <lo\viiw:inl, the comtnoii carotid 
artery being first reatOicd and furtlicr on the innominate, 
lyiug by the side of the traehea. The artery eaii be iso- 
lated from the surrounding loose cellular tissues by blunt 
dissection and it is then ligated. 

The same plan of procedure is followed in looking for 
the vessel through an incision raarle vertically in the mid- 
dle line of the neck over the suprasternal notch, instead 
of the incision of Graefc. 

Oarotid Artery. — The carotid artery on the right is a 
branch of the innominate, while upon the letY it arises 
directly from the arch of the aorta. The common carotid 
artery on either side passes along the side of the trachea 
and the larynx almost vertically upward upon the neck to 
the level of the thyroid cartilage, where it divides into its 
primary branches, the internal and the external carotid. In 
its course the carotid artery holds such relations with the 
jugular vein, the vagus nerve, and the descending branch 
of the hypoglossal nerve in the loose cellular tissue that 
the vein lies to the outer side of the artery. The vessels 
are covered by fibrous fascia that also constitutes the poste- 
rior wall of the sheath of the stemomastoid muscle. To 
render the artery accessible it will thus be necessary to 
expose and retract the fillers of the stemomastoid muscle 
and to divide carefully the posterior wall of its sheath. 

Liffotion of the Commnn Carolwl AHery. — The patient 
occupies the dorsal decubitus, with the neck stretched and 
the head rotated toward the healthy side. By palpation 
the situation of the lari-nx and the course of the stemo- 
mastoid muscle arc determined. The artery is best ex- 
posed at the level of the cricoid cartilage just alx)ve the 
point where it is crossed by the omohyoid muscle. The 
(mtaneous incision is made along the anterior border of tiie 
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Hternomastoid from the thyroid cartilage for a distance 
downward of 8 or 10 era. (Fig, 18ti, 6). Aflcr the skin 
and the platysma muscle are divided tiie stemomastoid 
muscle, covered by the fascia, comes into view. The 
fascia is dis-idod in the direction of the cntjinroiis incision 
and the inner honler of the expose<l muscle is carefully 
retracted outward, when the so-called middle fu.scia of tlie 
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claviclo ; rf, subclnvian arU'ry boluw the cUvicle. 

neck and the omohyoid muscle come into view. Above 
this mnscle the fascia is divided carefully upon the grooved 
direct<^)r and the artery isolated by blunt dissection and 
raised out of its bed. To the outer side of the artery lies 
the internal jugular vein, and between the two vessels 
the vagus nerve. 

JAffotion of the ICxtenuit Carotid Artery. — The patient 
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Plate i6. 

(1) Exposure of the carotid artery in the neck. The stemomastoid 
muscle {K) is retracted outward ; the deep layer of the cervical fiucia 
{F.e.) is divided, and the common carotid artery (C), the jugular vein (/), 
the vagus nerve, and the descending; branch of the hypoglossal nerreare 
thus brought into view. Tiie bifurcation of the common carotid into the 
internal and external carotid is also discernible. The origin of the thy- 
roid from the external carotid, which in the illustration is situated ab- 
normally far outward, has been freed by dissection. 

(2) Expasure of the sul>clavian artery below the clavicle. The pec- 
toralis m^or muscle (P) is divided in the direction of the cutaneous 
incision to the deltoid muscle (Z)). Ik'low the former the subclavian 
artery {A) is visible between the vein (F) and the branchial plexus of 
nerves (/*). 



is placed in the .same jwsition as in ligation of the com- 
mon carotid artery, and the incision thnnigh the skin is 
made along the anterior l>order of the stemomastoid mus- 
cle, with its upper extremity at the level of the hyoid 
l)()ne. After the skin, the platysma nmsele, and the sujkt- 
fieial fascia have been divided the common facial vein 
comes into view and is retracted toward the middle line 
by means of blunt h(M)ks. The trunk and the branches 
of the external caroti<l artery an* exposed by blunt dis- 
section in front of th(» greater cornu of the hyoid bone 
between the omohyoid nuisele and the posterior belly of 
the dig-astric nuisele. 

An incisi(m like that described sufliees also for the 
exposure* of the large branches of the exterual carotid 
artery, the external maxillary (facial), the lingual, and the 
superi(>r thyroid, at their points of origin, for purposes of 
ligation. Of the l)ranches of the external car(>tid, tlie 
suiK'rior thyroid and the lingual artery are of surgical 
importance. 

The fiuprrior thj/rold urtcrif arises from the trunk of the 
(external carotid, just above the bifurcation, at the level of 
the hyoid bone, and it passes in an arched dir(»ction down- 
wartl to the thyroid gland. To ligate the vessel a cuta- 
neous incision is made along the anterior border of the 




»tprnomastoid muscle from the hyoid bone to the. tli^roid 
cartilage. After ilivisiuD of tho skin, the platysnia miLscle, 
and the cervimi fiiscia the vessel, passing downward in an 
arohed direotion, is found at the greater comii of tht' hyoid 
hone. 

The fmrfiml aiiei'if arises from the external carotid at 
aliout the level of the hyoid bone, and it passes in a 
slightly curved direction forwanl and upward, entering 
the substance of the tongue under cover of the hyogloasua 
muscle. 

lAgalion of Ike Lwgxtai Artery. — An arched incision 
is made from the angle of the jaw to the hyoid l>one, 
thence ascending from this iioint almost to the chin (Fig. 
186, a). After division of the skin and the platysma 
muscle the superficial layer of the cervical fascia comes 
into view and beneath this the submaxillary gland is 
visihle. The fast^ia is slit open at a point corresponding 
to ihe lower margin of the gland, which is raised from its 
bed by blunt dissection and retracted upward. Covered 
by the deep layer of the cervical fascia may be seen the 
Bnining tendon of the digastric muscle curving in an 
arched manner, and, above, the hypoglossal nerve, accom- 
panied by a vein, passes horizontally. The free border of 
the mylohyoid muscle forms with the tendon of the digas- 
tric muscle and the hypoglossal nerve a triangle whose floor 
is coDstitnted by the filwrs of the hyoglossus muscle. To 
expose the lingual artery the fascia covering this lingual 
trigone is first divided. Then the fibers of the hyoglossus 
musttle ascending vertically from the hyoid bone to the 
famguc and forming the floor of the triangle referred to 
must be separated by lihint dissection, when, if the layer 
of muscle has been passed, the artery becomes visible on 
the floor of the triangle, and can be ligated. 

JAffolirm of Ihe Mubv/avlan Adery. — The subclavian 
artery, on the right a branch of the innominate artery and 
on the lefl arising directly from the arch of the aorta, lies 
at its origin at the ajK'x of the pleural cavity. It leaves 
this cavity through the upper aperture of the thorax, and 
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Plate 17.— ExpOAure of the Lingual Artery. 

Tho submaxillary gl>n<l (Hm) is niisvd frum its bcl after Aivi 
thQ »kin itlld t\\v faacUl the lingnal trigona ia M1119 rt'iidi^red visi 
it liiiua<!»l by tlie tonilon of the iligastric musoln {B'l, tlie outer border 
or (ho mylohyoid nmacle (Jflk), aud thu hypogloasal nurve (B), which ia 
tkccom|iatiied by » veiu. Tlio floor of tlis triaiiglci ia formed by the 
hyuglosaus luiuwlo ( Hg), Ihe fibers of which arc sepanti.'d within the tri- 
angle, and the Hrtvry (L) ii thus reudcrod visible. 

reaches the anterior Hurfact' at the first rilt in the interval be- 
tween the scalenus anticiis and iiiMliuti muscles (posterior 
scalene interval, Fig. 1«7), From this situation it de- 
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scends toward the arm. The point at which the artery 
crosses the first rib is markiMj hy a slight elevation, the 
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tubercle of Lisfraiic or the scalene tubercle. The cords 
of the braeliial plexus also reach the arm through the iii- 
tenal between the two scalene muscles. The nerves lie 
above and to the outer side of the artery (Plate 18). 

The subclavian vein passes in the interval between the 
sternomostoid and the scalenus antlcua (anterior scalene 
interval), to unite with the internal jugular vein. The 
subclavian vein is thus separated from the subclavian ar- 
tery by the scalenus anticus muscle. 

The subclavian art«Ty is exposed for ligation above 
and below tlie clavicle; in the supraclavicular fossa just 
at the point where it lies upon the first rib after emerging 
from the scalene interval ; below the clavicle at a point 
corresponding with the lower margin of the first ril>. 

lAgatioii oj the Subclavian Artery Above Hie Chn-irlr. — 
The patient lies with the upper portion of the trunk eie- 
vatetl and tlie head rotate<l towanl the opposite side. The 
arm lies against the trunk. Gentle traction on the arm 
brings into view the lionndaries of the supraclavicular 
fossa. By this means the clavicle can be seen, forming 
the bai4c of the triangular space, whose anterior boundary 
is formed by the outer border of the stcmomastoid mus- 
cle and the imsterior boundary by the anterior border of 
the trapezius. The plane of the supraulavicnlar fossa Js | 

more or leas depressed, 

A transverse cutaneous incision is made parallel with 
and a finger's breadth above the clavicle, from the outer J 

border of the sternomast4>id muscle to the anterior border I 

of the trapezius (Fig. 1S6), dividing the skin, the pla- I 

tysma muscle, and the supraclavicular nerves. By blunt I 

dissection a pnsst^ is made through the loose connective 1 

tissne of the supraclavicular fossa to the deep layer of 
&scia that covers the scalenus muscles, the brachial . 

I i^xus, and the subclavian artery. After the fascia has J 

^^HOeen divided, the position of the posterior scalene interval I 

^^^^ made out, and tne situation of the artery is determined I 

^^^^ palpation with the finger just behind the attachment I 

B (a the sciilenns anticus to tlic first rih, to the ouUt side I 

1^ ^ 
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Plate i8 Situation of the Subclavian Artery In tiw 

Supraclavicular Fossa. 

The auterior scaleno intorval is visible between the BUriiomastnid 
iK > nnd tlio scakuua anticiis (^1 ; also the poaterior ac&lone inturval 
between llie BvalciiuB uuticus aud the acalenas luedias (fin). Throagh. 
the lalti-T space pasa the nervufi of the iirachial ploiua [N], and 
inuer side of the iicrvea, lyiug npon the flrat rib, Iha artery. 

of tlie scalene tubercle. The artery lies upon the first 
rib at the deepest point of the int^n-al, to tfie inner side 
of the nerves of the brachial plexus, and can be isolated 
for ligation between two pairs of anatomic forceps. 

Ligation of the Subclavian Artery Below the L'lavide. — 
The patient occupies the same position as in the operation 
just described. The line of separation of the clavicular 
portions of the deltoid and jK'ctoralis major muscles is in- 
dicated below the clavicle by a triangular depression (Mob-r 
renheim's triangle). By palpation with the finger tite 
situation of the coni«oia process of the scapula is care- 
fully determined, and a cutaneous incision is made from s 
finger's breadth below the clavicle to above the apex of 
the coracoid process. The clavicular portion of the peo- 
toralis major muscle is divided in the line of the cuta- 
neous incision and after divbion of the loose coracoclavio- 
ular fascia the upper border of the pectoralis minor is 
exposed and is retracted downward witli blimt hooks. Ta 
the loose connective tissue below the clavicle there appear 
in the direction toward the anterior scalene interval above, 
the readily accessible subclavian vein, and to its outer side 
the great mass constituted by tlie bnu;hial plexus. The 
artery lies between the vein and the qcrvea, closer to tJie 
wall of the thonix, and can Iw separated from the loose 
cellular tissue by blunt dissection (Plate 16). Following 
another method, entrance is gainw' to Mohrenheim's tri- 
angle, after making the same cutaneous incision, and the 
artery is exposed without division of tlie pectoralis major. 
The superficial fascia is divideil and after separation of 
the margins of the pectoralis major and deltoid muscles the 
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fossa of Mohreiiheim is rendered acceeaible. In the depth 
of this fossa tlie mass of vessels and nerves is visible below 
the clavicle after divi«ion of the coracoclavicnlar iascia. 

Of the branches of the subclavian artery the following 
are of surgical importance : the inferior thyroid arterv, 
which is ligated to bring about atrophy of tumors of tlie 
thyroid gland ; the vertebral artery, whose ligation has 
been recommended in the treatment of epilepsy ; the in- 
ternal mammary artery, whose ligation may become neces- 
sary in connection with contused or punctured wounds of 
the anterior wall of the thorax. 

Ligation ofihe Inferior Thyroid Artery, — The artery is 
exposed for ligation at the point where it lies upon the 
vertebral column (or rather the lungus colli muscle) and 
passes behind the common carotid artery in a cnrved di- 
rection upward and inward to the tliyroid gland. Kocher 
has recommendetl an oblique incision extending upward 
and outward from above the suprasternal notch along the 
anterior margin of the stemomastoid. The common ea- 
rotid artery is exposed and drawn outward. At the inner 
side of the vessel progress is made between the artery and 
the thyroid gland drawn toward the middle line down to 
the spinal column, where the arterj- will be found pur- 
suing its characteristic arched course. In ligating the 
vessel care must be taken not to include the inferior la- 
ryngeal nerve, the motor nerve of the larynx, which lies in 
close n'lation with the vessel. 

Operation for Ooiter. — As a result of the symptoms de- 
vcIojM'd iifter total extiriiation of the thyroid gland it has 
been learned that this gland is an indispensable organ of 



vital importance in the bodily economy. Total removal 
of the diseased thyroid gland, a procedure formerly prac- 
tised rather commonly, is no longer justifiable in view of 
recent expericnees. The conservative methods that may 
be employed in the surgical treatment of goiter consist in 
intragianduiar enucleation of the noduleoutof the tlijToid 
gland, resection of the gland, and unilateral extirpation of 
the gland. 
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Intraglandular enucleation fPorta, Socin) may be pnuK 
tjsed in tlie treatinent of cystic goiter, as well a» in that 
of circumscribed, well-limited eoitroiis nodules. The cu- 
taneous incision is made over uie greatest prominence of 
tlic tumur, and in accordance with its situation either 
longitudinally in the middle line of the neck, nr traii»-. 
versely in an arched direction with its concavity upward' 
(Kochcr). After division of the skin and the platyi>mft 
muscle the several lower hyoid muiwlcs spread out over 
the thyroid swelling come into view and are either divided' 
or retracted with hoolu, in accordance witli the direction 
of the cutaneous incision. The capsule of the goiter, as 
well as the healthy parenchyma of the thyroid gland 
overlying the goitrous nodule, is to be divided, whco 
the nodule or the cyst is removed from its l>cd by blunt 
dissection and extirpated. Division of the nodule and 
iaolated removal of its two halves constitute a modifica- 
tion of enucleation recommended by Kocber. 

UniJat^rai Strumedamy. — A longitudinal cutaneous 
incision is made either in the middle line of the neck, or 
along the anterior border of the sternoniastoid muscle ; oie 
an angular incision (Kocher) is begim at the level of the 
larynx upon the prominence of the sternoniastoid muscle, 
passing transversely to the middle line of the neck, and 
thence downwar-l to the BUprasternal notch. The trans- 
, verse arched incision of Kocher'a follows the line of the 
folds of the neck. After the superficial layer of the cer- 
vi(^l fascia has been divided the anterior border of the 
sternomastoid muscle is isolated and retracted outward.. 
The fascia fiirther is divided in the median line, when the. 
margins of the lower hyoid muscles are freed in the neigh-, 
borhood of the larjnx and divided transversely, so that, 
the goiter is expo.ied throughout a lai^ extent of its* 
anterior surfiicc. The capsule is divided and detached' 
from the goiter from within outward, when the latter, if 
its lateral attachment has been freed, is raised out of its 
bed and displaced from without inward. After the upper: 
and lower poles of tiie tumor also have been isolated, tbe 
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princijial vttsseU of tlic thyroid gland, the superior and 
inferior thyroid artorics, and at the lower pile the mi<UI[e 
thyroid veiu also, are graspotl and dividitd eu(4i botween 
two ligatures. In ligating the inferior thyroid artery care 
must be taken to avoid the inferior laryngeal nerve, which 
lies in iinme<liatc proximity with the trunk of the artery. 
The thyroid isthmu», which is rendered accessible hy lift^ 
ing up the lower pole of the goitrous tumor, is freed from 
the anterior wall of the tracliea by blunt dissection and 
secured with two ligatures, between which the isthmus is 
divided. In order to avoid injuring the recurrent laryn- 
geal nerve in the process of detaching the thyroid gland 
from the lateral wall of the trachea Kocher divides the 
structure of the goiter parallel with the trachea and in 
this way leavea 0(>hind a portion of the capsule nf the 
goit4?r as a protection against injury of the nerve (resection 
of goit«r). 



OPERATIVE SUBGEBY. 



III. OPERATIONS ON THE TRUNK AND 
THE PELVIS. 

Paracentesis Thoracis, Thoracotomy. — The thorax i 
ij]Kiiiil liy idUKtiirc or \\y iiicisioii when the presence (A 
acmiin Illations wf lluid iii the pleural cfvvity gives rise 
threatfiiing symptoitis by reusun of either their quantit) 
or their flmraeti-r. In general the etatemeut may be 
cejited that serous and hemorrhagic effusions are to 
treated by puncture, and purulent exudates on the othfli 
hand by incision.' Either operation is therefore alwa^ 
preceded by exploratory aNpiratiou of the pleural content 
by means of a hypodermic or similar syrmge. The op# 
ration of thoracocentesis is performed by tiie introductioi 
of a ti'ooar and cannula between two tibs into tlie pleurd 
space, either permitting the fluid simply to escape, 
aiding its removal by means of aspiration. If the canniili 
is so constructed that the aspiration of air can lie avoidi 
during the removal of the trocar, the first method of pr* 
eedure meets all re<)uirements. Billntth's cannula ii 
provided with a lateral branch for the e8ea|K' of the fluw^ 
which can be controlled by a cock. To this branch a rub 
ber tube of suitable length is attached. The branch oi 
the cannula in which the stilet is introduced ia also [«a 
vided with a cock, which is closed after the stilet has beet 
removed. The patient is placed in the sitting postnr^ 
with the trunk lient somewhat forward. The trocar * 
intnuluced, except in the presence of a sacculateil effusioi 
at the niMt marked convexity of the ri!»8 in the fourtli 
fifth, or sixth intercostal space, and clasc to the upi 
Iwrder of the lower rib. The operator marks oocaratd 
the point of introduction with the index-finger of his li 

1 If • lieraorrii»Bic pollution is very extensWo and Ih* lifis of I 
patient IB seriously Ihrenteneil, it is proper to npen the thorai »fter rib-B 
Hcetinii *mA I'lidravor to arrest tlie hemorrhajro by ligaliirca, byEntnn 
Jiliittarea. hv putting > small pulnionary wouni). or tiy Ailing the plenl 
with iletllo gBune, to secure n point of coonlor.prcsinire. and pwikib 
iodoform -gau2i- directly agaitist llio blecdina luug.— Ed. 
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hand. The hruncli of the cannula for the ewcape of the 
fluid is dosed. Trocar and cannula are introduced verti- 
ctullr until disappeanince of the resistance of the thoracic 
wttll indicates that the point of the instrument has entered 
the pleural cavity. The operator now grasps tiic instru- 
ment with his lert hand, removes the trocar, and permits 
the flui<l to escape through the lateral branch of tlie van- 
iiula. The extrcraity of the rubber tube dips into a ves- 
sel containing aseptic fluid. The flow should take place 
steadily and slowly. By this mode of procedure the 
entrance of air is avoided with certainty. 

If tho disvharguurflaidiieuesiiuddenly. tbu Hon rau b« facilitaled hy 
ch»ngin)( the poBition of tho rannulB, if the ohslrilction ho due to ap- 
pmiiuiatioD of the Iddk. Ucvlusinn of the tab« by vosKula maj' be 
overconiB by the introduction of it blant probe. 

The evacuation of the fluid can be better controlled 
when with puncture is conjoined aspiration of the pleural 
exudate. In place of the trocar and cannula a sharp hol- 
low needle is employed, which is connected by means of a 
tube witli the neck of an airtight bottle from whose in- 
terior the air is exhausted with the aid of a suitable pump 
(Dieiilafoy's aspirator). Fluid can thus Iw evacuatetl by 
negative pressure when it would fail to flow spontaneously 
from the pressure within the pleural cavity. 

Tkoraeotomy, opening of tlie pleural cavity by incision, 
18 indicated when the pleural exudate is purulent in char- 
acter. Unless the exudate be sacculated or circumscribed, 
the incision is made in the fifth or sixth intercostal xpace 
over the greatest convexity of the ribs. To avoid injury 
of the intercostal vessels the knife is introduced close to 
the upper border of the rib, dividing the two layers of 
intercostal muscles, the endothoracic mecia, and the pleura 
throughout the entire extent of the incision. By tlie in- 
troduction of a nibber tube into the wound drainage of the 
pleural cavity will be established. To permit of more 
convenient access and to render possible adequate drainage 
resection of from 3 to 4 em. of a rib in its continuity is 
recommended. Under these circumstauces the i 
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is made directly over the rili, dividinK ite pern 
tlirouglioiit a distance of 5 or U cm. The iwriosteum is 
reflected upward uiid downward by meaiiB oi a raspatory 
from the anterior surface of tlie riii, and tlien with espe- 
cial care from its jiosterior surface. The [wrtion of Um^. 
rib thus exiK>sed is resected tliroughoiit the given extent 
hy mcaus uf bone-shears. The uuinjurei) pknira \a inoified, 
tbe piirideot contents perniittetl to esca|H.>, and dntini^ 
eirtiiblisbed. If in the presence of a pleural fistula tne 
empyema cannot be made to close on accomit of tlie rigid- 
ity of the thoracic wall, resection of a scries of ribs la a 
suitable procedure in onier to render the wall of tlie chest 
more yielding. The possibility thus estalilirihiHl of ap- 
proximating the parietal and visceral layers of the pleura 
renders the conditions favorable for cessation of the loo^ 
continued and tedious suppurative process, A long, verti- 
cal incision exposes the series of ribs, which are to be 
subjected individually to subperiosteal reseetion through- 
out im extent of from 3 to 10 em. 

Ligation of the Internal Mammaiy Artery. — The ciita- 
neoUH incision is niiide in the thinl or fourth iiiti'rcostal 
space from the liorder of the stcninm outManl for a dia-^ 
tance of 4 or 5 cm, Tlie skin, the subcutaneous oonneo- 
tive tissue, the pectoralis major, and the internal inter- 
costal muscle are divided throughout the est«nt of the 
incision. Lying iu front of the pleura, in the angle 
between the rib and the sternum, is the int^>mal mammaiy 
artery, which follows the axis of the body and is accon^ 

SMuied by two veins. The vessel «vn readily he isolated 
roni the loose connective tissue. Esniareh mulces a longi- 
tudinal incision alongside the sternum and enlarges the 
field of 0|>eratioii by ri'sectioii of a costal cartilage. 

Bemoval of the Mammary Qland. — Tlie niammaiy 
gland is removctl eompli't^'Iy wln.'u tlie seat of a malign, 
nant neoplasm. With tlie gland are also removed sn 
mntiae the chain of lymph-glands extending from it to 
the axillary cavity and the mass of axillary lymphatio. 
glands in conjunction with the fat hy which they 
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surrounded. The patient occupies tlie dor>*aI dcctibitua, 
with the upper part of the body elevated and tlie arm on 
the atfected sitfe abduoted somewhat alx>ve the horizontal 
line. Two incisions, forming au oviil with its longitudi- 
nal axis pc'^eing from abovi; and without downward and 
inward, are made from tlie free border of the pectoralis 
major muscle to the ensifbrni cartilage, including the niam- 
millary areola (Fig. 188). The healthy skin ia dieHected 
free trom the subjacent structures and when the margin 
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of the gland luws I)een reached this is removed from the 
thoracic wall with the upper layers of the pectoraliH 
major, or in conjunction with the whole mtiacle. Tlie 
separation is effect^l throughout the entire extent of the 
mammar>' gland with the exception of the pole directed 
toward the axilla, , Then the axillary fat and the con- 
tained lymphatic gliinds are removed en ma«8e. The 
group of glands remains in connection with the breast. 
From the upper pole of the oval, which is directed toward 
the axillary cavity, an incision is made along the free 
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bonier of and dnwii to tlio n(><itomlis maior nmscle. The 
lower margin of the wound is rctractpu dtiwnward, and 
the i)ect«rali8 mafor upward. Beginning at the pcctoralia 
major, the mai^s of fiit is detached .by meang of anatomic 
forceps from the gn)up of large vessels and nerves. Of 
eepeeial im|Htrtance in tiiie connection is tljc large axillaiy 
vein, which lies uppermost and wliose eeparation is to be 
effected with especial care. As the dieaection progresses 
it will bctHime nn-cwiary to divide between two ligstun?a 
the trunks of arterie.i and veins jtafsing between the 
groups of glands drawn downward and the large vessels.. 
Afler the glands have thus been separated from the large 
vessels, the sultscapularis and tatisstmus dorsi muscles are 
yet to be dissected. The connections between tlie group 
of glands and thche muscles are ciuickly divided with the^ 
knife, when the entire mass of axillary fat may be removed 
CTi mtiwp in conjunction with the breast. Under Hnme oir- 
cumstancPH the subscapnlar artery and vein, the poBteriw 
circumflex artery and vein, or the lung thoracic artery and 
vein may require ligation. Kustcr has called attention to 
the importance of protecting the long thoracic nerve (torn 
injury. If it prove impossible to fri'G the axillary vein, 
it often becomes necessary to sacrifit* a jwrtion of this 
vessel. After the application of ligatures tlie vein is 
resected thniughont the necessary extent and removed 
ttigether with the glands. For the removal of iniiltnited 
glands from the infmelavicular and supraclavicular foses 
accessory operations are nccessarj'. Transverse divisioD 
of the pcctoraliR major and minor muscles will render tha. 
infraclavicular fossa I'onveniently acces^ble. For the r&« 
raoval of supraclavicular glands either an incision is made 
as in ligation of the subclavian arterj' above the clavicle,, 
or the clavicle is divided temporarily at the junction of ir-' 
middle and outer thirds.' 

' The openitian of Halatvd ii cxl^nsivbly ctnplnyed in the United 
Statu. In this oppratmn thu BurfC^nii nnuovvs thti entire breast and tb«' 
Bkin over It, the millury glmida and Tat, and the pectnral diubcIm. Tba 



romovnl in un« vWw. In mau; eum th« subolnvicnUr , 
e atno removed.- " 
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Abdominal Foncture, ParacentesU Abdominalis. — The 
alxiomiiial cavity may be opened by puncture to effect 
evacuation of fluid uccuiiiulutions, either free within tlie 

feritoneal cavity, or mieculated, or contained withia cysts. 
f the fluid be free, the point of Monro, that is, a point 
midway between the umbilicus and the left anterior iliae 
spine, ia as a rule selected as the situation for punctnre. 
Trzebizky has denioustratcd that in a small proportion of 
cases the epigastric artery or one of its branches may be 
injured in pei-formiiig puncture by this method. If, how- 
ever, the trocar is introduced into the outer half of the 
line between the nmhilicus and the superior tliao spine, 
the possibility of this unpleasant occurrence is safely 
avoided. Tiie recommendation to make the puncture 
upon the left side of the abdomen is not of primary im- 
[tortance. If the liver be enlai^ed, the puncture will be 
preferably made ujxm the left side. Enlargement of the 
spleen of an)' considerable degree will jnstily making the 
puncture upon the right side. The puncture may further 
be made m tiie linea alba, midway between the umbilicus 
and the fiymphysis pubis, The selection of the point of 
puncture in the presence of cysts and of sacculated exu- 
dates will be govcnied by the situation of the aw^umula- 
tion of fluid. 

In performing puncture of the abdomen a straight 
trocar and cannula with a lateral branch are employed. 
The patient oi'cupies a partial lateral jiosition or the upper 
portion of the body is elevated. Before the trocar is in- 
tixxiuced it should be determined by careful percussion 
that the intestine is not adherent to the alKlominal wall at 
the point wliere the puncture ih to be made. The intlex- 
tinger of the left hand is placed at the point of puncture, 
aau the trocar is introduced vertically thntugh the ab- 
dominal walls, then grasjied With the left hand, while the 
right removes the tiiicar By means of a tulie utlached 
to ihe luieral branch of the cannula the fluid i.s [H-rmitted 
10 es«-ape slowly info a suitabli- reccptiule. If the iutra- 
jbdominal pivasiire falls, the escu[)c ot the fluid is favored 
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by compression of the abdomen with the hand 
tightening a many-tailed bandage around the abdomei 
It 18 an old rule never to permit the escape of all of tl , 
fluid contained within the abdominal cavity. The trocailt 
is therefore removed at a time when a certain amount of I 
fluid is yet present, and the woimd is elosed with a suit^i 
able dressing, 

Oeliotomy. — Opening of the abdominal cavity througfe 
incision of the aMominal walls is designated celiotomyi 
This pnxiedure is a preliminary one in the performance 
of intraperitoneal operations of all kinds. The abdominal 
incisions are sometimes made longitudinally, sometimea 
more or less obliquely, and sometimes even transversely, 
Longitudinal incit;ions are made either in the linea alba, 
or along the outer border of the rectus abdominis muscl& 
In the epigastrium and tlie hypogastrium, both oblique 
incisions parallel with the costal margin, or with Poupart^q 
ligament, and longitudinal and transverse incisions an 
employed. The incision into the linea alba is indicatetl 
iu the presence of large fonnations occupying the abdomi* 
nal cavity. The incision is made below the umbiliooi 
when the pelvic organs arc the object of attack. Through 
the epigastrium access is gained to the stomach, or uptMp 
the right side U> the liver and the gall-l)ladder. As 
incision is made into the hypogastrium when it is intended! 
to reach upon the right the cecum or the vermiform app^i- 
dix, and upon the left the descending colon or the sigmc»( 
flexure (Fig. 190). In the performance of intraperitooea 
operations the patient is either placed horizontally or tbi 
body is placed ujmn an inclined plane with the head 4) 
the lowest and the pelvisat the highest level (Trendelei* 
burg's jposition, Fig. 189). This position afibrds a deal 
view of the arrangement of the pelvic organs after th< 
abdominal cavity has been opened, the intestines siokin 
down towani the epigastrium in the concavity of 
diaphragm. The position therefore permits careful 
spection of the abdominal viscera and protects the int 
tines from extrusion during the course of the operatii 
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Moite of Making the Incision tJirougli the Abdominal 
Walls. — Through the linea alba, as in other portions of 
the abdominal wall, disset'tion is effected layer by layer 
with the scalpel. The bkiu and the subcutaneous con- 
nective tissue are divided and access Ja gainiKl to the dense 
fibrous upper layer of the sheath of the rectus muscle or 
between the two rectus muHcles. As a rule, the median 
borders of the recti muscles are exposed w ithin the w ound. 
After division of the posterior layer of the sheath of the 
rectus a layer of loose ctmnective tissue comes into view, 
and in obese [wrsons a layer of fat often of cou-iidtrable 




extent lying directly upon the peritoneum. All of the 
tissues are carefully divided by blunt dissection with two 
pairs of forceps. A fold of parietal peritoneum is picked 
up and opened at one point and the incision is enlarged 
above ana below throughout the extent of the superficial 
wound by means of scissors or a blunt^pointe<l knife 
Longitudinal, obliqne, or transverse incisions in the epi- 
gastrium extend also, like those in the hypogastrium, 
successively through the layers of the abdominal muscles 
to the subserous fat and the perit<meum. A fold of the 
parietal jwritonciun is picked up with two pairs of forceps 
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serous siirface« are brought in approximation. TheM-cond 
row of sutures includes tlie ret^tu» muscle together with its 
anterior fibroup sheath ; several deep sutures secure the 
approximation of the muscles ; more superficial ones pass- 
ing through the anterior sheath appnuimate accurately 
the aponeuroses. The most superficial layer of sutures 
uuit(.'H the sitin in the customary manner. In the same 
way abdominul wounds in other situations are closed by 
three tiers of sutures. The draiKst row nnitos the peri- 
toneum, the middle the muHcle iind tlio aimiifurosis, aud 
the uppvr Ihc ^kin. 

Operations on the Stomach and the Intestines. 
— The Establishment of Gastric and Intestinal Fistula. — 
In general the operation consists in bringing the selected 
]H)rlion of stomach or bowel out of the wound ai'ter celi- 
otomy and uniting the parietal peritoneum at the margins 
of the alxlomiuul wound throughout a sufficient extent 
with the visc-eral peritoneum of the stomach or intestine 
liy nieans of int«mipt<'d or continuous sutures. The stom- 
nih or lM>wel is opened either at once, the gastric or 
intestinal mucoun membrane being uniteil to the skin, or 
in the course of several days, after the aMorainal ca\nty 
has been closed through the formation of ndJiesions 
throughout the extent of the wound. The niettiod of 
operation is subject to various nuxlifi cations at ditl'ercnt 
portions of the gust ro-in test inal tract. 

The Formation of a Gastric Flstnla ; GastroBtomy, — The 
formalion i>f n giistHr fistula is iu<licated in the presence 
of im|K'rmcaUh' ruustrirliim nf the esophagus: 

(o) In conscijui'uc-c >>i' llic prt'sence of neoplasms ; 

(6) In c^insefpicncc of cicatricial stricture; as well as 
for the introduction of nourishment iDto the stomach and 
for purposes of dilating deep-seated strictures through the 
wound. 

The stomach is reached by division of the aI>dominal 
wait in the left epigastric region. The cutaneous incision 
is made either iMir.iIlel with the left costal margin or 
verticjijly thnxigli tlic rectus atHhmiinis muscle chjse to 
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Plate 19. 

Gastrostomy.— Suturing one {Mirtion of the untorior wall of the stom- 
ach into the wound in the atMloniinal wall. The 8<*ruus margin of the 
wound is united with the Herons layer of the stomach hy meaos of a 
continued suture. 

Colostomy.— A loop of the sigmoid flexure has hecn drawn forward 
and fixed in the wound. 



ite outer l)or(lcr. In the first instance the incision begins 
a thumb's breadth to the hft of* the apex of the ensifonn 
cartihig(» and passes outwanl and downward for a distiince 
of 6 or 8 cm. some 2 em. tnnw the costal margin. The 
peritoneal cavity is opened throughout the extent and in 
the line of the cutaneous incision, and a small iKjrtion of 
the stomach is brought into the wound. 

The stomach may l>e reconnized l)y tho fhanu-teristic radiation of the 
vessels from the gnatcr ami Icsstr tiirvatuns. The waUs of tho stoni- 
ueh are thicker than those of the small intestine: and the organ is to 
he distinguished from the larjre intestine hy the ahsence of sacculation. 
The stomach is most nadily rea<'hed hy grasping a portion of the great 
omentum and following it from the jK-riijIiery toward the greater curva- 
ture. 

The })<>rtion of stomach brought into the wound is 
susjH'nde<l in j)ositiou by means of two fixation-sutures 
that i\{) not penctnitc its huucn. The ]);n*ictal pcM'itoneuni 
is then closely united to this ]>ortiou of the stomach with 
a continued sutiu'e, inelii(lin<: not only the thin serous 
laver, but also the subserous tissues oi' both the abdonii- 
nal wall and tin* stomach, thus iuerea>intr the finnuess of 
closiuH' (lMat<' liM. 

The o])ening into th<' stoinneh can be made at once or 
after an interval of sevenil days. If ma<le at one(% an 
incision is mad<' into the wall (if llie stoniaeh with scissors 
in the line of the <*utaueous wound, and the nme(His meni- 
bnine is imit<'d with the skin. If an interval be per- 
mitted to elapse between the inakinu of the cutaiUHUis 
in<*ision an<l the opening ot' the >toniaeli, tin* <ugan is 
entered with the Pacjuelin cautery aii<l a draiuaire-tidH' is 
iutnKluced \\\U) the opening thus made. The gJistric 
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fistula tliiis fnrmptl is attcmled with certain nlijretions, as, 
ojwning (iirfctly upon the Bkin, it imisspssos* not the sliglit^'-Ht 
(legTL'e of coutirieiiee, the nutritive Hiiids iutroduoed vn- 
Guping in the erect posturt;, while the acid gastric jiiicc 
cxeoriateH the stirrDiiiitling skin. Among numerous sug- 
gestions to overcome these disadvantages some of the 
most useful are herewith described. 

Witzel forms a canal by iniiting with suture two paral- 
lel longitudinal folds of the portion of stomach with- 
drawn. A suitably lame iwrtiuii ni'tlic wiill of the stom- 
ach in bnmght forward and tixnl in tlir wi.iin.l. Two 
folds of the stomach arc raisi'd iiiid iiiiitf<l Ly sntiirr over 
a niMicr tube after the lower cxtniuily of the tube has 
been |>nslietl into the ftomach throiigli as small uu open- 
in;; ;is ["is.-*ihle iu the gastric parietes. The canal <an be 
prolongiil for any distance by the introduction of addi- 
tional sutures. Witzel makes it from 4 to 8 em. long. 
The rubl>er tube thus ont«^rs the stomaeh in the same way 
as the lower extremity of the ureter enters the bladder and 
the stomach remains continent through the establishment 
of this oblique fistula, the canal formed being subiected t» 
a rt-rtain anioimt of compression from the stomach. 

Frank makes the cutoneous incision parallel with the 
costal areh, and after dividing the peritoneum withdraws 
the stumach for a distance of 3 or 4 cm, and sutures it 
into the wound, a thread being intro^lnced into its summit. 
A second incision, I.S em. lung, is made through the skin 
along the eostal arch about 3 em. above the first. Between 
the two ini-isions the skin is free<l and the portion of 
stomaeh withdrawn is passed beneath the bridge of skin 
thus formed and fixed into the upper wound and its sum- 
mit incised. The first incision is then closed by suture. 
The fistulous opening lies above the level of the stomach 
and «ui be H'sidily compressed by the overlying Kniplike 
bridge of skiu. 

Enterostomjr (Formation of an Intestinal Fistula) and 
Pretematural Anus. — A fistulous ri|ti'ning into the intestine 
thmugli the iihdoniirial wall i^ formed whi'n a provisional 
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means of eecape for the intestinal contents is desired in 
tlie present* of intestinal obstruction without a definite 
kn*»wl«lge aft to the seat thereof. A short incision i&j 
made througji the skin over and in the course of Potipart'a 
ligament. The mtiscles are next divided and the })eri- 
toneiim incised. If diHtcndcd large intestine conies into 
view, it is dniwn forward, or, if on the contrary, a loaft 
of distended small intestine present in the wound, it ig 
sutured through a small extent to the parietal peritoncuni. 
If ]>ossil>le, the opening into the intestine should con-i 
stitute a second stage of the operation, after the peritoneal 
cavity has been walled off by means of adhesions. 

The formation of a preternatural anus becomes neccs> 
sory when it is <lesirnd to furnish a constant channel < 
dischaiye fi»r the intestinal contents through n fiBtul_^ 
The artificial anus is most commonly formed in the de> 
scending colon or the sigmoid flexure (mlosfomy) when thd 
lumen of the n^ctum is oblitcntted by a neoplasm, or 
cicatricial narrowing. The descending colon is expo 
througli the i)eritonoal cjivity. The cutaneous incision ia 
made in the left hypogastric region three or four fingera^ 
brendtli abov<' and in the direction of Poupart's ligament, 
After tlie peritoneal cavity has bctm opened a loop of tin 
sigmoid flexure, re'eognizable by its longitudinal Ininds, as 
well as its sacculation, is brought forward. At about the 
middle of the loop, dose to the intestinal attachment of 
the mesentery, a. strip of st^'rilized gauKeis pjiswcd through 
a slit in the mesentery, so that the loop of iiitc.-liiic in ; 
mejisnre rides upon the gauze. To prevent the falling 
back of the Ik)WcI the serous layer of (he abdominia, 
wound may lie united by several sutures with the soroi 
layer of the intestinal loop (Plate 19). At a second 
ting the loop of colon is divide<l transversely upon 
eiiuvexity by means of the Piicpielin ciuitery at a poii 
opjKtsit^^ its mesenteric alliielinient. This incision is pi 
gressively enlarged in the eiMirse of eight or ten da] 
until it n'aches the mcseiileric attachment, so that fii 
lioth jMirtions of intestiiiiil lumen lie side by side 
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Jfjimoetomy, tho fonnatinn of a fistula tlirough the 
jejumiiu, is indicated wlipn DouHshnicnt tiiroiigh the 
stomach has become impossihip; for instance, after ero- 
sion or corrosion of the stomach ; also when the stomach 
is the seat of a new- formation, whose extent forbids either 
itB removal or gastro-enterdstomy. The incision is made 
in the linen alba, between the iinibilicMs and the sym- 
physis pubis. After the peritoncimi has been divided tho 
transverse colon is brought forward at the attachment of 
the greater omentum and refleeted upM'ard. The dntxleno- 
j^unal flexure appears at the root of the mesenterj-. One 
of the uppermost loops of jejiuiiim that can be readily 
drawn into the wound is brought forward and fixed in the 
woimd hy means of seroscroiis sutures. The intestinal 
loop is opened either after the lapse of several davs, or, 
better, at ontre, with the establishment of an oliliqnc 
flstula hy the method of Witzel. The nourishment of the 

Cittient om he effeeted without diffieulty through the full- 
er tube. As the oblique tietula closes accurately bile 
and pancreatic secretion are not lost. 

Besection of the Bowel. — It has been established elinic- 
ally tli;ii iiiiist(lii;ibli' (Kirtions of the intestine (two meters 
and nuTi', Ki"!ii 1 1 lun be removed by resection without 
defrini. Tit. At'tir the resection has been effected the 
eontimiity nl' (hi- liowel ran be restored by means of eir- 
enlnr sutnrt' ")' the stnuijis, or these may be brought out 
of the ;il>d<iTiiiii;il wound and an intestinal Ustula or pre- 
teniatnnil anus emtahlished. Resection of the IhuvcI is 
undertaken : 

(1 ) In the presence of injuries of the intestine ; 

("2) In the presence of gangrene of the bowel ; 

(:!) In the proseneo of neopla.sms; 

(4) In the presence of stenosis of tho bowel ; 

(5) For the cure of intestinal fistulfe. 

The portion of intestine intended for resection must be 
detached from its surroimdtngs, so that it can be brought 
out of the abdnminal wound. The intestine is elowd by 
mi'ans of either eiamps or pressure with the fingers or 
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strips uf st^riliztKl ?aiizG tightened and tied. The con* 
teiits of the bowel stiuidd have been forced backward and 
forward before the intestine is incised. The division of 
the bowel is effected with scissors. The plane of di\'ision 
Bhould W' so made, according to the suggestion of Kocher, 
that a greater [wrtion of bowel is removed from the con- 
vexity than from the mesenteric attachmeut, as by thia 
means the circular vessels of the buwel are loss exposed 
to injury. The mesentery is ligafed in successive pi»rtions 
and divided transversely at its attachment to the bowel, 
or excised in the form of a wedge wlioae base is formed 
by the resected bowel and nnited in a linear direction. 
After the mucous mombmnc projecting from the divided 
surfaces has been driiil with sterile gauze circular union 
of the lumen of die tw-i imrlii.ns of bowel may be pro- 
ceeded with. If till' tuLiHii of tlic two ]K)rtions of bowel 
is unequal, the smaller is divided obliquely, so that the 
cut surface in elliptic in shape. 

For tlie union of transversely divided bowel after p 
tion, as well as in tlie formation of anflstomos<^«, either 
the intestinal suture or Murphy's anastomotic button may 
be employed. The method of applying the intestinal sa- 
ture has already been described at page 53. Murphy's 
button renders possible rapid effectuation of accurate 
union of divided intestinal lumen, as well as the estab- 
lishment of anastomoses between portions of the intestinal 
tract. This ingenious device consists of two capBules 
made of light sheet-iron and nickel-plntcd and provided 
with a hollow cylinder internally and a slight shoulder 
externally (Plate 20), which can be readily pushed the 
one into the other with the fingers, when by reason of %■ 
clamp-like arrangement they remain thus in secure appo-' 
sition. The transversely divided portions of intestine, a 
the slits made in the establishment of anastomoses, u. 

tacked up by continued sutures passing through all of the! 
ayera of the intestinal wall, which are tie<l after the intesn 
tine has been brought over the respective half of the bn^ 
ton. After the second jwrtion ot the intestine has been 




lias been T 
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similarly treated the two halves of the button are pushed 
one into the other and clamped between the fingers {Plate 
20). In approximating tlie parts of the button the pro- 
lapse of small portions of the mucous membrane in the 
interval between the segments is to be avoided. Such por- 
tions of intestine may require approximation by means of 
Lembert's seroserous sutures. The intestine is thus ad- 
justed with broad surfaces of serous membrane in appo- 
sition. The small openings in the sides of the button 
serve as an outlet for the escape of secretion fnim the 
included portion of bowel, while intestinal contents and 
gas can escape through the lai^er central opening. Wiien 
the clamped [tortious of the intestine are uecroseil, ut the 
end of oue or two weeks, firm union of the bowel will 
have taken place. The button is then freed and escapes 
with the intestinal contents. The technic of this mode 
of intestinal union is exceedingly simple and the results, 
acconling to the statistics of American surgeons, are 
admirable. 

Murpbf 's reportB wi^h reRird to tbe anccetn of his nietlind are, as W. 
Mayer Btotes, Hlmuat tncradible, but they are iu strict avcord with the 
rw-U. The uniuD of the Iwwul, after nwcrtinu, or aOer tliu perfonnauce 
of jtiBtro-enteneluiny orchiilecj-sttnterosioiny, can be acnurately effected 
in tba iMUrso of a fcwminiitM. Thi- i-s]KTieucB of (iennau surgeons also 
testifies to the iililily iif Murphy'a uiftlioil. 



Excltisioa of InteBtine; 
preseuce of obstructive 



; Entera-anaatontoBis. — If in the 
■ of tu!)ercuh)sis of the 
intestine extirpation of the diseaKcd portion is not practic- 
able, the patulousuess of the bowel mav be reestablished 
by excludmg the diseased portion, by bnnging in commu- 
nication a loop of intestine to the distal and one to the 
proximal side of the obstruction. The procedure is desig- 
nated incomplete exclusion of the bowel (Wiilfler) if the ex- 
cluded portion of intestine is not removed ; while in eora- 
plete exclusion of th« bowel the diseased portion is entirely 
separate<l from its connection with the bowel. In the 
first mode of pn>cetlure the two loo]>8 of intestine are 
placed side by side and union effccled throughout the 
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Plate 20.— Union of Circularly Divided Intestine by Mean 

of the Murphy Button. 

¥ui. 1. — a, by the two halves of tho huttoii; r, tho two halves of tl 
button cIuuiikhI toj^ether; d, the mode of iutroducing the saturea U 
holding; eu(.'h liulf of the huttoii iu place. 

Fi(i. :i.— C'ompk't^'d union of the intestine by means of the Mutpfa 
button. The slit in the mesentery has lM.>en elosed by linear union. 

extent of tli(» two lateral oiK'iiiiijrf^ made by means of tw 
i-ows of sutures or of ^Murphy's Initton. In case of ol 
struetioii of tin* pylorus eontiimity of the digestive tni( 
may l)e reestahlished by making a eommunication betwee 
the stomach and a looj) of jejunum {yaHtro-entcroHtcnuy 
If the eeeum be the seat of an obstructive, inoporab] 
tumor, the continuity of the bowel mav Iw reestablislu' 
by uniting a ])ortion of tlu^ ileum with the adjacent asc*c»m 
ing (•(►Ion ({/('(H'ftfnsfomi/), 

Salzer lias shown experimentally that the reteiitio 
within the abdomen of the excluded portion of bowel 
not without danger, and he has modified the operatio 
accordingly so that the bowel is divided transversely iiixi 
either si<lc (►f the ob-t ruction and circular union is ell'erte^ 
The cn<ls of the excluded jiortion of bowel are sewfcl i 
the abdtuninal w<»und (completir exclusion of the bowel 

II:uk«'r liM«^ciilMr;ic<l tin- iinli* .itioiis for niti-nKiiiastoniosis and n*ei»i; 
nu'iids I In- i»|MTatioii, in :i(i(liti«>n to r:iM-s of iiio]M-r:il>l(' neoplasms. :il 
in «•;»>«•■< iif |Mii«tratiii;x iu.i"ri«-^ «»!' ailjarmt jmitions <►!' bowel, as w«-Il 
in lln- trial iririit iif fi-rnl liMiihe. < onimnniial ions b»'t\veen the bladd< 
and tin- bowrl nM;^ht alM» Ik* r«urrr>st'ull.v tn at«*tl l»y means of cxcliisii 
ol* tlie I)«iw<-1. 

Mode of Performing Gastro-enterostomy. — An in<Msi<>n 
made in the linea alba between the umbilicus and tl; 
cnsiform cartilage. The tninsvcrse eolnn, tc»gether wit 
the great omentinn, is <lrawn out ol* the woun<l and n 
fli'ctcMl upward. In the tnin>v«ive niesoeolon, at a ]x>ii 
where it is in n-lation with the >t«>nKich, is ma<le a .<! 
whoH* marii'ins are attaeheil bv sutun* to the serous lave 
of the >tomach so as to inelude an area perlia]>s as lar^ 
as a silver d(»llar. A haip ol' the upper portion of th 
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jejunum that oan be a{>proxiiuat«d with the 8t4)ma(;li 
without tension ia incised, together with the stomach at 
its point of attachment to the mesocolon, and union of the 
opposed parts is effected either by suture or with the aid ■ 
of the Murphy button. The first row of sutures ineludes I 
the entire thickness of the intestinal and gastric walls, at 
the nmr^riiis nC tlu' risjicciivc i.|ii'nin5^s, A row of 
LemlxTt siToii- siitiins i- :i|j|i!ir(l .>\ir llic first VOW. 

Operations upon the Biliary Apparatus. — Beside 
abaciibseri iiiul evhlrt ()f tilt! iivtr, thv whowe oiR-rative treat- 
ment no espiMsial rules can be laid down, attacks ni^u the 
biliary apparatus are directed especially toward the 
removal of calculi and their seqneiie. The surgery of 
the biliary apparatus, the youngest department of ab- 
dominal surgery, has been systematically practised only ] 
since the beginning of the eighties. The eutaneons I 
incisions through which the transverse fissure of the liver J 
is reached are varied. At times it Is made in the liuea f 
alba between tiie umbilicus and the symphysis pubis. At I 
other times it is made along the outer border of the rectus 1 
abdominis muscle. Czemy makes an angular incision, ] 
whose vertical arm passes along the linea alba, and is 1 
joined below the umbilicus by a horizontal incision {klsb- 
ing toward the right and uutwanl. In all cases after 
opening the peritoneal cavity the right lobe of the liver 
is reflected upward so that its under surface is exposed W 
view, together with the gull- bladder and the transverse 
fissure. Between the last and the lesser curvature of tlie 
stomach there extends a duplimtion of the [writoneum 
(the leaser omentum) in whose right free extremity jwisa 
the lai^ biliary ducts, the (Ktrtul vein, nnd the hepatic 
artery in tfie onlcr given. 

Operations on the Qall-bladder. — The gall-bladder is 
opened by incision {t'hijlv<:y»ioioniy) for the rrnun'jil of fi^H- 
etones, and the evacuation of cinpvenia or dropsv lA' the 
gall-bladder. Incision of tlie giill-bhuldrr may \w made 
in one stage, or, after suture of u. [Mirtinu nf the viscus 
into the :LlnIinuinal wouud, in two stages. In op^T 
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at a flingle sitting, aXixi removal of calciiH present, ^e 
wound in tlie gall-bladder niay l)e united by *mtiire aud 
the abdominal wound be closet! {idcaJ. cholecytioti/in^, , 
eJio/ecffaenduniv), or the sutured gall-bhuider may be sus- ' 
pended at the level of tlio wonna. If primary suture bv 
not iindertaken, a Rstida of the gall-bladder t}in>ugh the 
abdominal wall may l^e establishc'd according to tlie ruleii 
tliat govern int^-Htinal o{)eratiuDS {vholccyM'itomy), With 
regard to the perforniaDce of choleeystotomy it nec«l only 
be said tliat auer making the cutaneous incision and D|>en- 
ing the peritoneum the gall-bladder should be brought as 
fully as possible to the level of the wound, where it is 
attached and held in position with eutiut's. After punct- 
ure of the viscus it is incised and under guidance of the 
finger (ailculi present an- removetl with the aid of forceps 
or a spoon, atteiitiun being given to the possible presence 
also of stwnes in the cystic duct. Tlic wound in the gall- 
bladder is united with two tiers of sutures in the same 
way as wounds in the intestines. The first row of sutures 
includestheentire thickness of the gall-bladder and approxi- 
mates opposed woimd-snrfaces. The second row mnsists of 
Lembert s serous sutures, and is intended to insure perfect 
closure of the wound by approximation of broad surfaces 
of peritoneum. In performing cystotomy in two stnf^, 
as well as cystostomy. a portion of the gall-bladder 
brought into the wound is attached to the i«irietiil peri- 
toneum, as in the operation of gastrostomy, and the exposed 
portion is opened witli the Paquelin cautety after the lauee 
of several aays. 

ExHi-pation of the gall-bladda- {I'hotecyiiedinny) is indi- 
cated in the jiresence of neoplasms of this viscus, as well 
as of pall-stones attended with inflammatory processes in 
the walls of the gall-bladder. The tvpicjil procedure con- 
fiists aller transverse division of the cystic duet between 
two ligatures, in separating the gall-bladder by blunt di»- 
eeotion from its attachments to the liver, which under 
&Vorable conditions can be readily eflfected alter divii 
\ of ite serous covering. 
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Opening of the choletloch duct by incision {chdedo- 
chotomy) may be necessary for the removal of immcted 
calculi, the wound made being closed by guture. In the 

Sresenee of irremediable obstruction of the t-holedoch 
uct, in consequence of impaction of a calculus or of an 
occluding tumor, or of compreaaion by lymphatic glands, 
a suitable chamiel for the escape of the bile can be provided 
only by establiiihing an artiticial communication between 
the gall-bladder and the bowel {ehokey^enffrodomy, Wini- 
warter). The auaetomoeis is effected in accordance with 
the rules given in the description of entero-anastoniosis 
(page 317), with the aid of either suture or the Murphy 
button. The commtmication is established between the 
gall-bladder and the jejunum {choleeydojf^unoiimny), or 
if possible between the gall-bladder and the duodenum 
(chofecyntodumimoeloTtiy). Artificial communication be- 
tween the intestine and a dilated choleodo<'h duct on the 
proximal side of an obstruction also has been recom- 
mended (choledoehoduodenontomi/). 

Opening of Pericecal Abscesses. — Resection 
of the Vennifonn Appendix. — If the abscess causes 
buljjiiif; of ilif hkin above Poupart's ligament, the incision 
is made over the most prominent part of the swelling, 
parallel with the course of the fibers of the external 
oblique muscle, pretty much as in ligation of the iliac 
artery. The muscles of the abdominal wall and the 
transversalis fascia are divided layer by layer and the 
abscess is openetl freely.' If in a case of appendicitis it 
seems probable that the removal of the appendix will be 
necessary, a vertical incision upon the right side along the 
outer border of the rectus abdominis muscle is recom- 
mended. This incision permits free access and renders 
possible exploration and removal of the appendix under 

' The inciiion enii>lty''d by Mi'Iiorncy is very iiwful. The iociiion ia 
perpeniiicnUc lo a line drawn from llie anterior snpcnor iliac •pilie to 
the nmbiliciui, anil crossea tins lino two inches to Iho inner Bide of the 
apino. The mnsrlGS are separuted hy blant direction. The tael that 
mDHclu-flbcrs arc nut cut ia a tircat SBrcg;uartl against licinia. bccHUEo (be 
mluclcs do not degenerate — Ed. 
il 
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favorable conditions. After the abdominal oa^ity hl| 
Iweii opened the iKrit/ineal cavity is wallccl off" ('r»>m thl 
cecum by moans of compretiaeH, and, afVer i3f{KiratioD al 
the adhesions of the cecum to neighboring structuree, tM 
exact seat of the disease is located. Jf ait arcuiuulatMt 
of pus has been foimd and is evacuated, the vermiford 
appendix is carefully Hepamt«d from it» surrtiumlmgii aii| 
freed for removal. After ligation of the mei^o-a|>p<>n4fil 
a circular incision is made around the appendix to tk| 
peripheral side of the point of removal through the scmm 
membrane and the muscular layer down to tlic tnucoes, 
which is ligated and divided transversely to the distal sid« 
of the ligature. The short cuff formed is reflected upon 
the stump, which is grasped and inverted into the Itimcn 
of the appimdix, The margins of the shallow d^^-prcfi^ion 
thus made are united by a row of LeralxTt's sutures ovei 
the invert^nl stump of the appendix (Fowler).' 

Operations upon the Genlto-nrinary Organs.-^ 
Catheterization. — ^Froui its externul orifice Ui the entrana^ 
of the bladder the male urethra consists of three anatomi' 
cally atkd functionally different 
tion, the membranous portion, 
The penile portion is surrounded 

sum, which presents an enlai^ement nt its nntorior and 
posterior extremities, known rcsi>ectivrly as tlie gliuu 
penis and the bulb of the urethra. The menihranotK 
portion, around which a sphincter of striote<I muHculai 
fibers is arranged, penetrates the deep transverse [leritieal 
muscle stretched beneath the pubic arch, so ihut its proxi- 
mal division, together with tne prostatic portion, repre- 
sents the intrapelvic pari of the urethra. The membl 
nous portion may be looked upon as the most fixed m 
ment of the urethra. In front of it is the movable penq 
Imm portion and behind it the proHtatic jmrtion mov; * 
withm slight limits. That portion of the urethra 

> InnlfAd of fuimiiix kitlnti 
UFont prefer lo rrmove with tl 
ami Ihi'ii tl clusQ Ihu colan-wi 



xternul orifice to the entrana^ 
:ira consists of three anatomfl 
nt parts, viz., tlie penile pod 
in, and the prostatic portiod 
nded by the corjuis fpongin 





Fin. 195. — Massive steel souud (slone-soiind) fur exploruliun nC ti 

bllddcT. 

Fio. 19e.— Metallic catheter. 
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eluded between the external orifice and the sphincter of 
the niemitranous portion ia known as the anterior urethra, 
that [jortion posterior to this as tlic posterior iiretiira, a 
distinction especially of clinical siguifioance. The entire 
fixed portion of tlie urethra, from the mouth of the 
bladder to the bend of the penis fomis a large arch with 
its fonvexity backward. The baae of the arcli corresponds 
with the point at which the membranous urethra passes 
through the urogenital diaphragm. 

Oaihdensaivm consists in proper instrumental evacu- 
ation of the contents of the bladder through the 
urethra. To effect this purpose tubular instruments are 
employed, which are made either of soft material or of 
metal, and are of varied shape. The choice of instni- 
ments will depend iii>on the conditions present in the 
individual case. 

The physician in performing catheterization vnW, in 
accordance with the symptoms present and the results of 
external and rectal examination, form an idea of the con- 
dition of the urethra and determine accordingly the selec- 
tion of a suitable instnnnent. Soft instruments, of vul- 
caniKe<l rubber or of unpigmented woven silk, arc made 
of varying thickness and are either straight or bent 
slightly at their vesical extremity. The former are either 
cylindrical, conical, or nodular at their vesical extremity- 
Catheters bent at their extremity at an angle (cratheter 
coud4) are, notwithstanding their softness, well adapted 
by rea-iion of their hhape to overcome certain kinds of ob- 
struction, principally dependent upon changed conditions 
of the prostate. 

Rigid instrument* made of metal are shaped in accord- 
ance with the configuration of the fixed portions of the 
urethra. The straight distal jiortion or shaft |iasses over 
into a proxijual portion bent in conforniity with the cur\'a- 
ture of the posterior urethra. In the introduction of a 
soft flexible catheter the instrument accommodates itself 
to tlie shape and tlie course of the iiretlira and readily 
glides into tlie bladiler. The rigid instrument is sliap^ 
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in accordance with the curve of the uretlim, although the 
correspondence is never pomplete. Bv delicacy iu the 
numipulntion of the instrument unavoiilable di«tiirtioD of . 
tlie fixed portions of tlie urethra will be reduced to k j 



Mode of Inlroilunnf/ a Soft Cafhder through the Urrthra 
into the Bladder. — The patient lies iijwn his bj»<"k, with 



the pelvis somewhat elevated, and tlie oiieratorKtaiidii upon 
the left side. The penis is grasj)ed with the lefl hand itnd 




—Hethod of Introduaing a pi>rli< 



raised in Kiich a way that the p<"n(lnIous portion «if the 
nrvllim is n'ndenfl tense, and the nithoter is intrrMlnced 
into the im-thra and gently jHwhed forward. The cathvter 
c<oud£ is so iiitroducnl that its lieak ts dtn>ctcd towarti the 
up|>or wall of the nn-thni. In pas'tin^ the momhraiKKM 
ixirtiiii) a sense of slijrht n'siKtiinn- i-* npprociatcfl, which 
" ivvrcome liy gentle ]irestiure. I'l'im liii- jmint the l»wik 
the instrument slip;; into the IiI;liMi r wiilioiit furlluT 
ohslniction. In the presenre of tiy|»Tlr(iphy ^^{ |]ie 
prostate and of elongation nf the \iri»tatie jxirtiouof the 



L up|>er wall 

I ixirtiiii) a H 

I of the instr 

^^— ohslniction. 

^^L prostate an 
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uretlira the catheter must be introdiicecl for a greater dis- 
tance, oiten up to ita hilt, bt-fore urine flows. Ali«t 
the flow of urine has ceased the residual urine in the 
Itladder will eiKe&pe afl«r slight withdrawal of the eofl 
catheter, 

TliP hilrfulvi-tinn nf a rirpi^ prrfhri/T ivtn thi- hftiJtJfr is a 

much more lliff^ rilf i ■- ;■:. -.t i- -.11 -.i ;.i-..:jrr 




execution requircH a certain amount of Kkill. In general 
the rule h to l>c uliRerved that the beak of the instrument 
be made to pass along the upper wall of the uretlini. If 
the urethra bo normal, no ilifficulty is experienced in the 
operation until the membranous portion is reached, but at 
the Junction of the movable with the fixed membranous 
portion a slight ohstnirlion is encountore<l by the beak of 
the catheter (Fig. 198). Care must now Ik taken to pre- 




vent the tip of the instrument engaging in the i 
membrane. Tlie Ijeak must therefore not deviate from 
the median line, and with (autioiis movements tht iostni- 
ment should be passed into the membranous portion, 
naturally without any violence. After llie resistanc-e has 
been overcome the instrument will be felt to enter tJie 
tnembranoua portion and pass thi-ough the unigenital 
diaphragm. 

From this point the catheter in a normal urethra en- 
countt'rb no further ub&truction, and on depressing the 




hanilte of the instrument the tip enters the bladder with- j 
out further tiindnincc (Fip. ]9!l). 

f'ltUifleri'ztillon irllli a MrUiKiv JnftnLvtent. — The paticot 
is placed hnrixuntully npoii liiK Imck, with the pi-lvis som«- J 
what elevated, and the o]>erat(ir btauding upuu his 1 
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side. The penis ig grasped with three fingers of the left 
hand and the ]ij>»< of the iirethm arc held apart by means 
of the thumb and the indcx-fingor. The catheter or the 
solid sound is graapecl at its distal extremit)' with the first 
three fingers of the right hand, its palmar aspect turned 
upward, and resting with the little finger upon the middle 
line of the Iwdy (Fig. 200). 

The o])erator permits the beak of the instrument to enter 
the urethra and draws the penis, with a certain degree of 




tensiiiii, ovur thi> imu-vi; of the uitlivter, wiiich i.s, at the 
same time t>eing steadily kept in the middle line, gradu- 
ally raised until it reaches a vertical pa'^tion. With a 
slight jerk the tip of the instrument passes the bulbous 
jHirtion and it yet remains to enter the membranous por- 
tion and pass the urogenitiil diaphragm (Fig. 201). 

In all cases a sense of obstruction is encountered at this 
point which is readily overcome by gentle pressure, wliile 
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the catheter is held accurately in the median linr, und ts 
gnuhmlly depn'ssed from the vertical t6 the hori»iiital 
towani the lower extremities (Fig. 202). 

If the instrument ia at the same time pushed forwani 
slightly, its tip enters tlie bladder. At this moment urint 
will escape from tlie catheter. With the rigid instrument, 
as soon as the prostate has l>een passed and the bladdtr 
has been entered, free movements can be made with the 
tip of the instrument. 

The method of introducing the catheter des<Til)ed is 
attended with difficulty in obese individuals and in tJie 
presence of met«)ri8ra antl ascites. Under such cinnim- 
stances it seems desirable to enter the catheter at right 
angles to the axis of the body, with the penis niise<l ver- 
tically. In this position the instrument is pushed forwani 
and !tt the sumo time rutatetl in an are to the miilinn liw 
am! elevated to a ptisitiun until ihe tip is gratsm<<l by the 
bnlbous portion (rig. 203). In another mode of pro- 
cwhire the operator sits before the patient, who Is plaeeil 
in the pasition for the operation of cutting for stone. The 
catheter is intro<hicod into the orifice of the urethra from 
between the extremities of the patient, with its convexity 
directed iipwiird. Tlie penis, raised vertically, is drawn 
over the curve of the catheter and the instrument is 
rotated through on arc of ISO" toward the right tintil 
it reaches the median line. During the progress of these 
manipnlationu the iK-ak of the instrument ent«rs the 
urethra to the bnUK^ns portion. Now, the hau<lle of the 
natheter is elevated and pushe<l forward in the median 
line until its beak has passed the posterior urethra and 
entered the bladder. 

In s normal urvthra an iDBtrutnr'nt or considuniMe wiiithl, lU for 
initance a rittiil sound or large caliber (lilhotriptur), ovrroipiM rnulit; 
the DhBtmctinn uncountered cin tho distal Bide of th« linllHitMi tmrtbra 
and Klidn raxlt;, by rruon or Itn own weiftht, into the bladdnr. withuat 
further guidanra. TlicguidiiiK hand nivd only prevent Ibe licpartHt* 
of tbo initruiDEnt from the median line. In the pmenM of iiBrrnirlu 
liowever, a certain amount ofprcfwuro in thp dilrcUon of the nrvtbra n 
tieecssary. in order to urirc the instrument onward IhrcuKh Ike rif*' 
oloatricial tlnuo. If the urethra is narroired In itadeeper portluo, or.lf 



k liowever, 

^ tieecssary 

^ oloatricia! 
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the prostate is enlarKed it willartenbe Deccaaarj lolDtrodaco the index- 
flngar at the Irft hand into tlie rtjctum as n guide. Id the priseDce at 
hypertrophy of the prostate, uu itcuuuuC or eloagutiun of the proetatlc 
portion of tbe urethra, and uu bccouiiC of elevation of the orifice of the 
bludder, the cattieter or the Bountl must he intrudutx^d fur a greater dis- 
tstice aod be more greatly depressed, iu order that the l>eak luay reach 
iulo the bladder. 

Catheters for introduction into the female urethra cor- 
respond with the shortness of this canal, and are either 




Fio. 302.— IStheteriHtifln : the cathetiT ha» enlored the mem- 
br«niiaB portion and has paosed the urogenital diapbragm ; by pTMslog 
tbe handle thu tip enteis the hladdtir. 

Htraight, or slightly curved at their extremity. In intro- 
ducing the instrument the labia arc separated and the 
handle is depressed while the catheter is jjushed forwanl. 
Only in the presence of pregnancy or of tumorst of the 
gtinitul organs may the female urethra be elongated ordis- 
tortwl. The resulting difficulty in the intnxluction of a 
catheter is to be overcome by the employment of par- 
tially rigid instruments, as in males. 
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RetentionHtathdfr. — A catheter may he permitted to 
remiiin u-ithin the urethra for days or even weeks. In 
order to siTve its purpose jjermanently it must be suitably 
fixed in [Misition. The iutroduction ol'a rctention-calhcW 
into the urethra permits coiietant escape of nrine, which, 
beside, does not come in contact with the wall of the 
uretlira. Such a form of catheter is therefore employed 
when it is desired to place the bladdt r at rest, to secure a 




permanent channel of escape fnrthe urine and finally when 
the urethra is to be spared Irritation. The moflerate bnt 
constant pressure nf the retention-entheter Roftens rica- 
tricca nf the urethra and exerts a dilating infliienot? U|K>n 
circular striettires, and for this reason is applieable with 1 
advantaRe in the prcsenee of callous and cicatricial strii*- J 
ures of the urethra. Finally, the retention-catheter is to I 
be recommended when catheterization that must be fiw j 
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qiiently rejwated is attended either with difficulty or with 
iinplca»aiit results, bucIi as heniorrhaj^ and urinary fever. 
The soft catheter of vitlcaiiized rubber is, as a nde, em- 

§ loved as a retention-catheter. The instrument is intro- 
ucdd to a sufficient deptli for the nrine to escape without 
interruption. A suitjible pin is introduced transversely 




Pia. 2IM.— FiiBtion uf the retenlion-ratlioler bv tho method oT Dit- ' 
tel: A. B, V. fDrniB of the strips of adbefllvo plaster; 1,11, III, i ' 
of ■pplj'iiig the plaster " "' " " ' 



I the peulB. 



through the catheter just in advance of the orifice of ths 
urcthni and its point broken off. Strips of adhesive 
plaster arc prepared in the manner indicated in I-'ig. 204. 
The square incised strip with an opening at ib" center ia 
applied upon the ghtns in such a way that it supports the 
pin passing through the catheter (Fig. 204, /). The 
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longer strip slit in the middle is drawn over the catlicter, 
and comes to rest upoa the needle, being made to arlhere 
to the sidcB of the |>enis (Fig. 204, //). The entire ar- 
rangement ia made secure by circular turns of strips of 
plaster passing around the oi^n from the glans to the 
root (Fig. 204, 77/). 

Puncture of ths Bladder. — Evacuation of the bladder 
through suprapubic puncture is undertaken as a pallia- 
tive measure, and also for tlic purpose of forming a vesical 
fistula through the abdominal uail. Palliative puDcture 
ia practised in the presence of complete retention of urine 
in consequence of impermeable stricture of the urethra 
when it is desired to await a more favorable time for the 
introduction of a sound or for the performance of a radical 
operation for the relief of the obstruction. For the pur- 
pose of establishing a vesical fistula the operation is 
undertaken (1) in the presence of prostatic enlai^ment, 
with complete or incomplete retention of urine, when 
catheterization is altendeil with difliculty or is followed 
by hemorrhage; (2) wlion the mouth of the bladder is 
obstructed by a tumor that cannot be removes! by opera- 
tive measures; (3) to effect drainage of the bladder in 
coses of severe purulent cystitis. If the object of the 
procedure is only evacuation of the bladder, the puncture 
18 made with a thin, so-called exploratory trocar. The 
operation is in itself of little signifiLance and, if neccssarVt 
can be frequently repeated. The pitient lies upon his 
back, with the pelvis somewhat elevated. As the puno- 
ture is always undertaken by reason of retention of urine, 
the bladder is distended to the maximum, and is readily 
paljHible as a tumor above tlie symphysis pubis. The 
operator stands lo tlie right of the patient, and marka with 
the tip of his Icfl index-finger a point in the middle line 
just above the symphysis where the puncture ia to be 
made. The trocar is pushed vertically through the ab- 
dominal wall, disappearance of the sense of resistance 
indicatitig that the point of the instrument has entered 
the bladder. The cannula is grosjved with the thumb 
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the index-finger of the left hand and the stilet is removed 
with tlie right. After the urine has c«;aped, tlie cannula 
is ri'muved, its extremity being closed with the tip of the 
thumb in order that the wound be not cunUiniinatcd. 
The wound of puncture invariably heaU without compli- 
cation. 

If ill (■■nijiuirtion with puncture a vesical fistula is to be 
e8tabli>lii'd in thv abdominal wall the operation is to be 
performed witli tlic aid of the seniicircularly curved 
trocar of Fk-umiit (Fig. 205). The position of the 
patient and of the operator is the same an tliat juHt de- 
3cribe<l. The index-finger of the left hand marks the 
point accurat^'ly in the middle line just above the symphy- 
sis, where the puncture is tu be made. The instrument 



Flo. 205,— Trocar for punctare of the blndder, after Kleiirant. 

is applied vertically and pushed forcibly through the ab- 
dominal wall. When the disappearance of resistance 
indicates that the abdominal wall has been passed the 
instrument is pushed onward and its handle is raised so 
that its extremity is directed toward the fundus of the 
bladder. The strict is now removed (Fig. 207) and a 
suitable tube pas.sed through the cannula. The cannula 
remains in place for about a week, after which a N^latnn 
catheter is introduced into the fistula and fixed in the 
wound. 

External tTrethrotomy. — External urethrotomy c/tnsistA 
in entering the nretlira through an incision in the abdomi- 
nal wall. The operation is undertaken (1) in the presence 
of calculi and foreign bodies in the urethra, whose removal 




^ 
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cannot he pftVctcd through the Datura! pai'^sanv ; ('2) in 
presence of injuries of the urethra ; (3) in tlic prn=mrt«f 
strictures of the urethra which are either iiupemmlilc nc 
out acccHsible to treatment by tlilatation for various n»- 
(4) for the establishment of a urethral fit-lula; (5) 
as a preliminary opuralion to median eectioD for ^one. 




I thr 

L •^*" 

^^^^ fae 



Till' irimoiiM niL'mlirani^ of the nrethra is rewUIr rvachnl 
M'itii the knife in its pcnilnloufi {lorlion afVvr divi^jon of 
the skin, the den-ie llisi^ia, ami the oorpiw t^iHinKiomim. 
The Imlb of ihn urethra is aeeeBsihle in the middle lin"" 
through jin iuiicion in the (^'pineal raphe, afu-r diN'ii'inn 
of ihe skin, ihe tniiini dartns, the Miiterfieial penmvl 
fascia, and the bulbocavemosiu niuacle. The curpu 
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Bpongiosoiim is tliieker in this situation than elsewhere, 
Ro tliat the urethra lit-s at greater deptli than common. 
To the central side of the bulb the urethra recedes more 
and more from the superlieial level of the perineum, paa»- 
iiifr ill an arch upward and backward to tne orifice oi the 
bladder. The rectum lies with its anterior wall in cloae 




ir the bladder: removal of the trocar. 



relation to the prostate jrland and is indirectly attached to 
the bulb of the urethra at ita perineal curve through some 
fibers of tlie s))hincter ani and hnlhoeavernosus mus- 
cles. If it is desired to reach the menibranous or the 
Prostatic iiortion, the muMuilar and fibrous connections 
etwcj-n the anus and the prostate gland must be divided 
transversely, when after blunt dissection of the rectum. 
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which ia reflected toward the sacrum, the proximal ( 
tinns of the urethra, the membmtious portion aiid the 
prostate aw rendered visible iind ueccssJhle to ^ui^eal 
intervention. 

The performance of urethrotomy in subject lo \'aiioiia 
mod ili cations in accordance with the indications for tlie 
operation. The patient lies upon his back with the lover 
extremities flexed at the knee and the hip (put^itioa for 
cutting for stone). The operator is seated in front of the 
patient. The urethra is invariably opened in the medno 
line through the raphe of the perineum. 

UrdhmUrmy with a GuMe. — A metallic sound giDo^ed 
npon its convexity is introduced into the urethra to a point 
beyond tlie constriction that is to be dividi-d. The guide 
is held by an atisistant accurately in the middle line. If 
the incision ia to be made into the perineum, the scrotmn 
is lifted up. The operator determines by touch with the 
finger the position of the resistant portion of the urcthn, 
which is perliaps a stricture surroimded by callus, and 
makes an mcision over it in the middle line. If the nar- 
rowing be at the junction between the bulbous and mem- 
branous portions, the incision passes from the ror>t of the 
scrotum almost to the anus. By dissecting layer by laver 
in the median line the callous and narrowed portion of the 
urcthm is reached and an incision is made in the line of 
the cutaneous wound until the gro<)ve in the guide is ex- 
posed. The callus is divided up to a point where the 
urethra is of normal caliber. The introduction of a r&> 
ten tiou-eatheter concludes the operation. 

Urdkrotwny withotU a guide is an incompanl)ly more 
difficult operation than that just descril>ed. The operator 
occupies the same position as in cutting for stone. The 
sound can be introduced only to the anterior pctrtion of the 
stricture if this be impermeable. The cutaneous inciNoa 
is made as iu the operation just described, in the median 
line through the perineal raphe. The portion of the 
urethra lying to the distal side of the constriction 
iacised and the marina of the wound are sepamtc' *" 
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means of Bmall tenacula. An effort is ninde to fiiitl the 
lumen of the constriction and to gain entrance by means 
of a thin bulbous instrument. If this can be done, the 
cicatricial tissue is divided in the middle line on its under 
surface b.i the sound, and the incision is continued beyond 
the narrowing of the urethra. 

As a rule, the detection of the canal of the urethra at 
the distal extremity of the stricture is attended with diffi- 
culty. The tissues are changed from the presence of 
cicatrices, and the heraorrliage from the cavernous liodies 
and from the bulb is ntlen considerable, so that it can be 
readily understood that the small lumen of the urethra 
may eBca])e detection in the limited Held of operation. 
Indiscriminate incision into the callus is not to be com- 
mended. By means of manual expression of the bladder 
it may be possible under circumstances to cause the escape 
of a few drops of urine into the wound and in this way to 
gain an idea as to tlic situation of the orifice of the strict- 
ure. If it has been jxissible by this means, under guid- 
ance of the eye, to iutriHluce a bulbous bougie into the 
orifice of the stricture, the division of the narrowed por- 
tion of the urethra will be unattended with any further 
difficulty. 

After dn'ision of the stricture a catheter of consider- 
able caliber can always be introduced with aid from the 
wound thnnigh the entire urethra into the bladder. In 
the event of failure to divide the stricture through the 
wound there remains yet the resoiirce of retrograde sound- 
ing of the stricture, posterior calhderizatioji. This may 
be undertaken : 

(1) Through Ute urethra, after exposure and incision of 
the urethra to the pro.timal side of the stricture ; 

(2) Through the bladder, after this has been opened l^ 
means of a suprapubic incision. 

In performing retrograde cathetcrizatiiin through the 
urethra the deejier }>ortions of this canal (the membranous 
portion) are exposed by <le(achiiig the lowermost ex- 
tremity of the rectinu. To this end the perineal longi- 
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f tudinal inciaioii is either prolonged to the anas or the 
[ detoehmetit of the rectum is uniTertaken through a pre- 
tectal curved meision. After division of the skin the 
conneetioiui between the sphincter ani and the hnlbocaver- 
nosuH muscles are divided transversely and then tlic 
anterior wall of the rectum is freed by blunt dissection 
from the cutaneous covering. If the bulb of the uretlira 
is retracted upward and the rectum downwaril, the niem- 
bniiioua portion can be dissected in tiic ui^icr angle tif the 
wound. The membranous portion, winch is readilv 
palpable Bs a rounded prominence, is incised longitudi- 
nally for a distance of about 1 cm., and retrograde sound- 
ing can be practised through the narrowed portion, whicJi 
is then divided. 

Retrograde sounding of the stricture can be practised 
also from the bladder, after this has been opened through 
a Huprapubic incision. The patient lies npon his back, 
with the pelvis elevated, and the bladder is oix-ncd in the 
usual manner above the symphysis pubis. The incision 
in the bladder is held open by teuacula and an English 
catheter of small caliber is pushed forward under the 
guidance of a finger through tne neck of the bladder into 
the urethra to the point of obstruction. The patient may 
be placed in the position as for the operation for stone, the 
wound in the perineum held oijen by tenacula and the 
stricture is passed or merely entered by pushing the 
catheter forwanl from the bladder. In the first event 
the stricture is divided down to the catheter; in the 
second, the portion of the urethra lying to the proximal 
side of the stricture is opened and the stricture itself is 
successively divided witn scissors from behind forward. 
The last step is, as a rule, effected without difficulty. 

Urethrotomy is indicated after traumatic iiiplure of the 
urethra, complete or incomplete, when catlieterizatioD is 
attended with difficulty, or urinary infiltration ii^ threat- 
ened. The incision is made through the perinentn in tiie 
raphe, over the greatest prominence of the perineal bul^ 
iug that is always present. At^er division of the skin 
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and the superficial (asi-ia, entrance is gained to the wonnd- 
cavity tilled with blixKl-clote. The wound is cartfully 
explored in all itri parts; the peripheral etunip in always 
readily found, while the central extremity of tlie urethra 
is fRXjuently retract<M], though often enough visible, free 
in the wound. 

Primary suture is only rarely practised on account of 
the contused state of the extremities of the urethra. A 
soft catheter in intro<luced through the orifice of the 
urethra iuto the wound and passed through the central 
stunij) into the bladder, and fixed in place, the wound- 
cavity being tamponed. 

The simplest form of urethrotomy is practisect in cases 
in which a etone or foreign body in the urethra is to be 
removed through an incision from without. The incision 
is made upon the under suriace of the urethra, directly 
upon the pal[mble foreign body. The mucous membrane 
ia openetl by a linear incision, the stone extracted, and 
the wound in the urethra closet! by suture. The fascia 
and the skin arc nnitetl at a second sitting. A retention- 
catheter is intro<luced. 

Internal Urethrotomy. — Internal urethrotomy, division 
of a stricture from the lumen of the urethra, is indicated 
in the presence of: 

fl) A contracting stricture. 

(2) Narrowing, with consecutive diseaf^e of the urinurj- 
passages, if dilatation is always attended witli fever, 
exacerbations of an existing cystitis, etc. 

(3) Complete retention of urine in consecjuence of 
stricture, especially in all cases in which rapid restoration 
of a lai^ caliber for the urethra is desired. 

Mode of Performing Jnltrnal UrHhrotomy: 

(1 ) Intnwluction of a filiform bougie, to wha-w exiremity 
ifl attached the ligid sound provided with a groove for the 
knife. 

(2) The eannulatiil sound is passed through the strict- 
ure acconling to the rules for catheterization with rigid 
instnmients. 
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(3) The blade of the iirt'tlirotomi' U intrtKliiced into the 
I canal of t)ii- {fuiiling siiimtl and pushed forward to tlic 

stricture ; by pri'twure upon the end of the blade the 
stricture is divided tlirougli the upper wall of tlte 
urethra. 

(4) After removal of llie entire instrument, a rett-ntion- 
ratheter (calilwir 16) is introductil into the urethra. 

Lateral Incision for Stone. — The ijalient is placed in the 
usual position for stijne-opiTationK, with tlie operator sit- 
ting in front. A eouvcx grooved isound is intrcxluoed 
into the urethra and held vertteally by an assiistant, with 
tlio groove directed toward the left. The incision itasses 
from tlie middle of the perineal raphe to a point midway 
between the anus and the left ischial tuberosity. Deep 
dissection is proceeded with, the jioeition of the groove in 
the guide being constantly kept in mind. Art^r tlie 
deeper layerH of the perineum (superficial and deep peri- 
neal fafieia, superficial transverse perineal muscle) [lave 
been passed and tlie urethra has been opene<l upon one 
side {avoiding the bulb) the groove of the inetniment will 
come into view in the wound. The operator grasps the 
gui<l(! with his left hand and introduces into the wound a 
blunt-pointed knife, with its edge directed downward, in 
such a manner that it lies with its Imck directly against 
the guide. While the handle of the guide is depressed, 
the oi»erator divides the membranous portion up to the 
prostatic portion with the blunt-pointed knife (iitnotome), 
which he pushes forward in die direction of the urethra. 
At this moment the contents of the bladder stream into 
the wound by the side of the guide. The wound-canal 
is enlarged instrumental ly or widi the finger, which is 
permitted to enter the bladder, and the calculus is ex- 
tracteil with stone-forceps or a stone-spoon. In the aftcr- 
trejitmcnt a (sitheter is permitted to remain in the urethra 
and the wound is tamjioned. 

Median Section for Stone. — The details for the operation 
are preci.-icly like those just described. The guide is held 
aceunitcly in the median line, with its gmove directed 
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forward. Tlie cntaneoiia incision passes through the peri- 
neal raphe, beginning jiist hehinathe attachment of tlie 
senitiitu and extending for & distance of 5 or 6 cm. to- 
ward the anna. The knife is introduced deeply in a ver- 
tical direction, on endeavor being niiule to reach the 
meinltrunoiis portion of tlie urethra, with uvoi<lancc of the 
bulb. The urethra ia opned in the median line and the 
incision is prolonged, as m the operation just described, by 
means of tne blunt-pointed knite to the prostatic portion. 
The stone is now removed iu the typical manner. 

The lutcni] and mnliiiii inclsinns fi)r»toiir. wbioh in tlie past were the 
EUBtoinary opcraCiona. passcss ta-dH; but a limited fli-ld of applic&tloti, 
having been si meat completely tUspUced bjthemipntpublclDcialoD. [Die- 
ptac«d partirularlphy lithnlapaiy. — Ed.) The niedinn fnviiiion. the miiTe 
recuiit of till; Cwo, was uhowii in order to avoid the [llvisioii of the <|jacu- 
latory duuta tliat Ima been nbaervi-d repeatedly an a raHalt or the lateral 
incision. Both mrthnds are attended with the dittidvaDlttKe that the 
removal at larne gloiiea tfariia(;h the narrow wonnd-caiial can tie effected 
only wllh difflcultj. so that the wound ilscif ia distorted and laeerated 
in theefforln at eitraction and dllatatioa and the cundltiooi for recover; 
are rendered loss favorable than otherwise they wonld he. Filially, > 
typical fiirra of true incontinence, permanent dribbling of urine, is not 
rarely observed after the median or the lateni inuiaion, ovou when 
niiian hiu procuedud smoothl}'. 

Uretbrostomr- — In cases of incurable Btrictnre Poncet 
exchuh's entirely the narrowed portion of the iirctiira by 
means of iKTincat urethrostomy, dividing the urethra on 
the proximal side of tlie stricture and jwrniitting it to 
open upon the perineum. The stricture is exposed by 
means of the usual incision through the perineal raphe, 
when the urethra is divided transversely on the pr()ximal 
aide of the stricture, and is sutured in the lower angle of 
the cutaneous wound. Ponc«t divides the central stump 
througlionta slight extent on its under side before suturing 
it in tile wound. The peripheral slump of the urethra is 
sutured and dropped into the woimd, when the cutaneous 
wound is closed by suture up to the opening of the tistula. 

Lithola.pax7. — Instnmiental endovesical crushing of 
stone in the bladtler, followed immediately by evacua- 
tion of the fragments, is designated litholapaxy. The 
instrument for destroying the stone is niaoe of steel, 




t 



shaped like a catheter, and consists of two blades fittii^ 
one into the other and tJte ti]) of one of which i» serrated. 
The instrument graspR the ntone between itii two blatlee, 
. whiuh ain be secured firmly and are brought t(»gether by 
means of a screw-mechanism; the stone, thus grasjied, is- 
crushed between tlieia. To attain g(X)d results with the 
operation iif litholapaxy a careful selection of cases, as 
well as skill in the nae of the instrument, is re(|iiircd. 

Mode of Procedure, — The piitient occupies the dorsal 
decubitus, with the pelvis somewhat elevated. The blad- 
der is filled moderately with sterile solution of boric acid. 
The lithotrite is introduce<1 according to the rules laid 
down for catheterization, the operator standing upon the 
right side of the patient. An attempt is made to touch 
the stone with the tip of the closed instrument, when the 
blades are separatetl to grasp the stone. The blades of 
the instrument are fixed by means of a sliding arrange- 
ment on its handle, and the ptone is crushed by means 
of the acrew-mechanism. Now, the individual fragments 
of the broken calculus are grasped separately and are 
crushed. Finally, the residue is converted into a fine 
powder by crushing. A rifiid catheter is introfbictnl and 
the bladder is irrigiitcd, with the escape of sand. With 
the bladder mi>derat<'ly full the evacuation-catheter is 
connected with a pimip, whose activity is continued as 
long as fragments of stone are present in the bladder. If 
a rather large fragment of stone can be felt, this mu^t be 
reduced further in size by means of the lithotrite. The 
cystoscope permits confirmation by ocular inspection of 
the fact that complete evacuation of the fragments has 
been effected. With a ])ro[>er selection of the cases the 
result.'* of litliolapaxy may be admirable. 

Operatiotis on the Bladder. — Tlie bladder, situated 
in the true pelvis j\wi behind its anterior wall, is attached 
to the pubic arch througli the prostate gland and the 
puliovesical ligament. Bi'side, the organ is held in pla(« 
within i-ertain limits by the visceral layer of the pelvic 
&scia, by the vesieo-umbilical ligaments and by the peri- 
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toiieiim. The peritDneiim pa»aes from the anterior ab- 
dominal wall and from the lateral walls of thf pelvis upon 
the bladder, whose fundus and iMisterior and lateral walls 
it covers. When empty, tlie bladder is concealed behind 
the nyniphysis. When filled, the upi>er portion rises above 
the pi'lvic brim, bo that the anterior wall of the bladder 
not eovered by peritoneum eomes to lie in immediate 
j I IX t« posit ion with the ab<)ominal wall. The bladder can 
thns be opened al)ove the symphysis without injury to the 
peritoneum if tilled to the maximum. 

Suprapubic OrBtotomy. — Opening of the bladder alwve 
the symphysis luibis. 

The operation is inditsited : 

(1) In the preai'Dct- of calculi and other foreign bodies 
in the bladder ; 

(2) In the prcsenc* of tumors of the Madder ; 

{S) In the presence of tuberculosis of the bladder ; 

(4l In eases of vesical hematuria ; 

(5i In ea.ses of rupture of the bladder ; 

(6) For the removal of hypertrophied lobes of the 
prostate gland ; 

{') For the purpose of forming a fistula ; 

f8) In cases of severe cystitis ; 

(9) As a preliminary operation in the performance of 
posterior eatheterization. 

The mode of procedure is subject to various modifica- 
tions in accordance with the indications tor its perform- 
ance. Three types of operation are distinguished : 

(1) Simple opening of the bladder for the removal of 
calculi and other fort'ign bodies ; 

(2) Opening of the bladder for the purjKise of under- 
taking endovesical manipulations (extirjiation of tumors, 
etc.); 

(3) Opening of the bladder for the purpose of estab- 
lishing a fistula. 

In all cases the bladder is distended to the maximum 
by the injection of fluid into its cavity, so thnt It rises 
above the level of the symphysis. If it is imjws.'^iMe 
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thus to fill the bladder, the aiitfriitr wall of the viscns » 
fomed into the wound by inuiHH of a concave gn»\-eii 
guide and incised. 

1. Suprapubic- t^«/o/oniy /»/■ .SfOTif.— -The patient occu- 
iiies the dnraal decubitus, with the jM-lvie somewhat vamA 
l)y iitean» of a pillow, und llu' i)[>erator stands t» liis 
right side. Afler the al>doniinul wall has been cleanseil 
and shaved, a i-ftthctor is intrc>duce<I and the bUflder i^ 
irrigated until the escaping fluid is dear. Sterile duid 




is now |>ermitted to flow iuto Uie bladder through an 
irrigutor or u diiRicicnt quantity is injei'tetl to eaiise the 
bladder to become pulpuble as u tense swelling alvove tJie 
syniphyBis pubis. The catheter is removed and Hm 
peniM is sumiunded with a strip of gaiiite. The ioeiaiao 
iH made in the linea alba just above the Rymphysin, am) is 
from 5 to 7 cm. long. Passing direi'tly to the deptJl of 
the wound the futty layer is traversed and the anterior 
rectus sheath or the fibrous Huea allm is divided. Thr 
rectus muscles are n-tracted. and in the space of 
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thus exposed the bladder ie palpable as a tense moss. 
The prevesical i'ut is displaciil from the bladder by 
blunt dissection by means of two pairs of forceps, until 
the anterior wall of the viacus, recognizable by the difler- 
ence in co'or and by the biindlca of muscles and veins 
upon its surface, is expo8c<l (Fig. 208). 

Just below the transverse line of reflection of the 
peritoneum a simple pointed tenaculum is introduced into 
the wall of the bladder, which is di\Hded in the median 
line with a Bliarp-^wiiited knife, in the direction of the 
symphysis. The margins of the wound are held apart by 
means of two retractors. The oi)erator introduces the 
index-finger of his lefl hand into the blailder, touches the 
stone or tlie foreign body, aa<l permits the stone-forceps 
to follow the palmar aspect of the finger to the calculus. 
The blades of the forceps are now separated, the stone 
grasped and removed from the wound. The wound in 
the wall of the bladder can I>e closed at once by suture. 
Various complicated methods of suture of the bladder 
have been abandoned. The wound in the viscns is closed 
by a series of interrupted catgut-sutures, including the 
entire thickness of the wall of the bladder, with the ex- 
ception of the mucous membrane. 

Fixation of the suturp<l bladder to the abdominal wall 
(rifntopexif) is not without advantage. Suture of the 
wall of the bladder may he omitted and the wound in the 
viscus be permitted to remain open. The urine is re- 
moved by suction and the bla<lder is by this means kept 
perfectly at rest. 

2, Suprapubic Ctfstotomy for the Purpone of Undertah- 
ing TnfnineMcal Manipulations. — If opening of the bladder 
is effected as a preliminary procedure to facilitate intra- 
vesical manipulations, it is best to raise the jH'lvis as high 
as possible. The preparations for the operation, and the 
opening of the bladder, arc made in the manner already 
described. After the bladder has been opened a view of 
its interior should be possible. To this end the margins 
of the wound in the bladder are held apart by means of 
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Plate 31.— Suprapubic Cystotomy with tlie Pelvis Elevated. 

The wound is enlarged by the introduction of retractors and the in- 
terior of the bladder is rendered visible. The wall of the viscus has 
been provisionally attached to the skin by suture. There may be ofatfenred 
the mouth of the urethra, the trigone, and the entrances of the ureten. 
The wall of the suniniit of the bladder appears as a prouiiiience above 
the broad 8]>eculuni. 



retractors rcsonihling vaginal specula, while a broad Simon 
siK^culuni is intnKJuccd in the upper angle of the wound. 
If, l>eside, the interior of the viscus is illuminated bv 
means of an incandescent lamp, inspection is readily po^ 
sil)le and the operator may undertake a variety of manipu- 
lations within the cavity of the bladder (excision of 
tumors, control of hemorrhage, suture of deficiencies in 
the mucous membrane, excochleations, etc.) (Plate 21). 

ii after extirpation of vesical tumors bleeding has been 
completely controlled, the l)ladder may be closed by suture. 
After excochleation of malignant tumors, and after opera- 
tions upon the prostate, drainage of the bladder is the pre- 
ienii)le mode ot procedure. 

\\y making a transverse incision through the skin and 
opening the bladder in the same manner, after division of 
the recti nuiseles, general access to the interior of the 
viscus is possii)le. 

Suggestions have been made by a number of o|K»rators 
to expose the i)lad(ler throughout a greater extent bv 
means of operations upon the i)ony parts. To this end 
Ilelferieh resects a triangular portion of the syraphvsis 
])ubis, while J^ramann recommended temporary partial 
resection of the symphysis, and Niehans lateral resection 
of the pelvis. 

o. Sr('fi()}( offlw lihnhlvr pirtlw Vnrpoi^c of Etdahlishing a 
Fisfft/(i, — ('f/sf()sf<t)nu. — Tn t\\o i)eriorman(»e of cvstostomv 
a short longitudinal incision is made above the syinjdivsi.s 
pubis according to the method of Poucet, and the bladder 
is opened in the u>ual manner. The wall of the bladder 
is l)rought to the level of the skin and fixed in place bv 
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sutures. The cutaneous wouud is olosed in its upper por- 
tion, while the vesical mucous membrane is sutured in its 
hiwer ijortion. The estahlishment of a fistula may be 
effecte<l also without suture of the vesical mucous mem- 
brane, by the employment of simple siphon -drainage. 
The cuned tube may in the further course of the case oe 
replacetl by a soft eatheter, which is intrttdiicwl into the 
liladdfr througii the woimd nnd is [wrmittcd to remain. 

Operations upon the Prostate Gland, the Semi- 
nal Vesicles, and the Vas Deferens. — Prostatotomy. 
— Opening of the proistate through an ineisiou in the peri- 
neum is indicated lu the presence of abscesses and for the 
excochleation of tuberculous masses in the gland. After 
the root of the penis and the BUperficial tranB\'crse perineal 
muscle are esposed by an incision through the perineum 
and the connections between the sphincter ani and bulbo- 
cavernosus muscles are divided transversely, the anterior 
wall of the rectum can be seimrated by blunt dissection 
from the prostate gland and reflected toward the sacrum. 
Between the triangular ligament of the urethra and the 
rectum thus displaced the slightly convex pot>terior aspect 
of the prostate liea exposed throughout its entire extent 
fFig. 210). Connected with the base of the prostate are 
the seminal vesicles, and by continued detachment of the 
rectum from the bladder the fundus of the latter will be 
exposed, when the seminal vesicles and the vasa deferentia 
will be visible in the wound. 

The performance of prostatotomy in the presence of an 
abscess is prformed as follows ; the patient occupies the 
same position as in the operation for stone, and an English 
catheter of large caliber is introduced into the uretJira. 
The operator sits in front of the patient and guides the 
knife with his right hand, while tne index-finger of the 
left hand is introduced into the rectum, in order that in 
the pr<^rcss of the deep dissection the anterior wall of 
the rectum shall be avoided (Fig. 209). A curved in- 
cision 4 or 5 cm. long is made through the prerectai 
tissues. After division of the skin and the subcutaneoiM 
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connective tissue the (wrineal septum m divided tn»- 
versely and blunt diasectiiin is made l>elweeii the iwtiim 
and the urethra upward t(iward tlie prostsUe. Whi-n (br 
lower pole of this oi^n or a portion of iw ixusteriur wall 
is exposed in the woimd, a groctved dint^tor or n poirof 
forceps with closed blades is intrwIiiL'ed into the ftwaiml- 
ing portion, when the pus escapes through the wotind. 
The opening la now suitably enlarged and the nhecic»»- 
cavity is tamponed. If a eoramunication exists l)ctwern 
the absceaa-cavity and tlie urethra, the retentioa of a 
catheter is necessary in the after-treatment. 

Extirpation of the Seminal Vesicles. — In extirpsitionof 
the seminal .vesieles the p<^rhieal rout*; just 4le«crib«d 
sppi^ars the most desirable. The patient and the opcnttor 
occupy the same ptwition.-' as in the operution ju.'*t ron- 
sidered, A large perineal flap-incision is nmde whcae 
posterior extremity on either side extends to the tobw 
osities of the ischium and whose anterior Itoundary lies in 
front of the rectum. The mode of procedure in the 
depth of the wound is analogous \o that pursue<) in the 
performance of prostatotomy. The detachment of lb* 
rectum is undertaken through a considerable cvtent until 
the seminal vesicles and the fundus of the bladder liecome 
visible on displacement of the rectum towan) the wcrum. 
The altered seminal vesicles are |>eeled out of their sor- 
roundings, dissected from the fundus of the bladder, sod 
removed. At the .same time morbid collections in tiw 
prostate gland can be excised. 

EzciBiona of tlie Prostate; Fnwtatectomr. — In oaae 
of hypertniphy of the prostate gland removal of the 
enlarged middle and lateral loljes lias l>een recommended 
for the relief of the difficulty in urination and has Iteen 
practised bv numerous sui^eons with vari'ing suect^s. The 
question whether cure is effe<ted by removal of tlie prw^ 
tatic obstruction is not as yet decidisl. At any mte, ad- 
vanced eases In which seconiUry r'hangcs id tiic wall of 
the blatlder and of the upper urinary jtasst^es luiv« lakw 
place are not ada[ited to the optratiou, ^^~ 




VTK SS7 ' 



OPERATIONS Ut'ON THE PROSTATE LAM), ETC. 357 

The enim-ffcd miiiiUe lobe of the prostate, which often 
attains tliti size of a walnut and mure, may t>e extiqiated 
through the suprapubic incision into the bladder (M. C. 
Gill). The bladder i.s opened alx)ve the symphysis pubis 
in the usual n)annvr and the prominent tumor is removed 
with the Faqutilin (aut<?ry, or the gnlvanocaustic loop, or 
with curved wirwors. The base of the wound is cauter- 
ized for the control of hemorrhage, and, if neoeBnary, the 
bladder is tamponed. 

The enlarffcd lalvnil to/ten of the prostate «in bo only 
partially removed or excised, care being taken to avoid 
oiK'nine the urethra. In the perfonnance of partial reflec- 
tion !idei|uate exposure of the body of the prostate is 
i^t«sential. The gland is exposetl either with the aid of the 

Serineal prerectal incision or through a saenil incision. The 
etails of the first method are given on page 355. The 
sacral method of exposing the prostate has been recom- 
mended by IJittcl {ffita-ci/ prmiatectomy). In this mode 
of procedure an incision is made in the fplds of the anus, 
the rectum is displaced laterally and in this way the pos- 
terior surface of the jirostate is brought into view. The 
patient occupies the right lateral decubitus and an English 
catheter is introduced into the urethra. The Incision be- 
gins at the apex of the coccyx, passes In the middle line 
to the posterior margin of the anus, which it surrounds 
upon the right side, and terminates in the perineal rajOie 
in front of the anns. The operator gains entnmce into the 
ischiorectal fossa, and sepanitcs the rectum hy blunt dissec- 
tion from the prostate, -w that the right latcrid lobe of the 
latter and, if the dissection be continued, the entire poste- 
rior aspect are exposed to view. Wedge-shapcfl portions of 
the gland are excised on cither side. Dittel reci>mnienils 
that so much of the gland be removed that only stifficicnt 
remains to surround the urt.'lhni. The i-cmoval of the coc- 
cyx is calculiittsi to rriliirjii' tin/ fielil nf operatliin. 

EesectioQ and Extirpation of the Vas Sefeiens, — Resec- 
tion of the vas deferens in ils i.'niitLiiiiily has bofo rr-i.-om- 
mended recently in tiic tnatmcnt of hypevtY<>Y^ *j? 'Oi\*s 
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prostate gland, and has been jM-rformcci in numerous cases, 
rhi? vus defiTcns ia jialpable tlirou{j;Ii the pkin as a ronnil. 
firm titnind, and it may thus be separated i'roni the rv- 
nminiiig structures of the spermatic curd. The cutaneous 
inotHiun lor the isolation of tlie vas deferens, 3 or 4 cm. 
long, umy be raade either in front of the external inguinal 
ring, or at the neck of the Bcrotiim. The stnicturcs funn- 
ing the spermatic cord are forced out of the wouud, tlie 
vas deferens is isolated bv touch and a portion from 2 lo 
4 cm, long is excised with scissors. Removal of the vas 
deferens in connection with the testicle becomes necessary 
when in the presence of tuberculosis of the epididvmis the 
vaa deferens also is involved in the disease. Under the^ 
conditions the incision for exposure of the testicle, w tiich 
passes longitudinally over the scrotum, is extended tipMunl 
and outward over the inguinal canal. Throughout the 
range of the inciiiioD the skin and the anterior houndor)' 
of the inguinal canal are divided so tliat the vas deferens 
is exposed in its course thnmgh this canal, and is tfans 
rendered accessible to surgical removal. The pelvic ipoT- 
tion of the vas deferens would he accessible by this means 
only after extended detachment of the peritoneum, entail- 
ing injury of dieproiwrtionate degree. This portion of the 
duct is therefore tn he reached by the perineal route or 
with the aid of an incision such as Dittcl has recommendi-d 
in thi; ]>erformance of lateral pnwtatcetomy. 

Buugner re(«>mmeuded, in place of extirpation, divu/man 
of the vas deferens. The duct is isolated and exposed 
throughout a considerable extent by gradually increased 
traction. With careful manipulation of this kind four- 
fifths of the entire duct may he removed. 

Extirpation of the Testicle. Castration. — The indica- 
tions for this opcRition ci>nsist in the presence of neo- 
plasms of the testicle and tuberculosis of the epididymis, 
A new indication for castration is nffonled by hypertrojAy 
of the prostate. The cutaneous incision is always nuute 
longitudinally over the greatest convexity of the tumor. 
In making this incision the oiKTator grasps the scrotum 
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with his lefl haod in Htidi a maDncr that the overlying 
skin is mmic t^'nse. If thu skin is involved in the disease- 
process throrighoiit a circnmsuribed area (from extension 
of a neoplasm, or the formation of a tuberculous fistula), 
the diseased structure is included between tlie incisions 
and is removed in conjunction with the testicle. The 
incisions are made through the skin and the dartus down 
to the tunica va^inaliB ami the testicle, with its coverings, 
is freed from its oed by blunt dissection, so that it remains 
in connection with the Ixxiy only through the intermedia- 
tion of the spermatic cord. By traction on the con! its 
constituent structures are more clearly brought into view. 
The vas deferens is isolate*! and ligated. The remaining 
structures of the spermatic cord arc ligated en vuisik in 
two or three segments. The cord is then divided trans- 
versely on the distal side of tiie ligatures, which are cut 
short. The stump of tlic coni retracts intfl the deptii of 
the wound, and lln.' riiLtiicniLs wound is closed by suture. 
Operation for Hydrocele. — Hydrocele is treated in a 
palliative way by simple piumture and in a radical way 
by laying open the tunica vaginalis and excising it. Punct- 
ure of a hydrocele is made in accordance with the rules 
that govern the making of punctures in general. The 
operator must, however, be assured of the position of the 
testicle, in order (o avoid injury of this organ in intro- 
ducing the trocar. The scrotum is graspeil firmly with 
the supinated left hand and made t«nsc. The introduc- 
tion of the trocar is made upward through the anterior 
wall close to the funduR of tne scrotum at a point where 
no vein is visible through the skin. At first the fluid is 
expelled in a continuous stream. Later the escape must 
be facilitated by alteration in the position of the cannula 
and by kneading movements of the scrotum. The injec- 
tion through the cannula of from 5 to 10 gm. of Lugol's 
solution, in c<mjnnction with the puncture, is a favorite 
mode of radical operation for hydrocele. The procedure, 
however, is extromHy p;tinful and with regnnl to the cer- 
tainty of the result stands behind radical incision. 
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RadicKj/ Jjieisian by Uie Melboil of Vo/kmann. — ^Tlw 
scrotum is gra&jwd tirnilj' ami made tense with tiie left 
hand and an iucigion is made- lungitiulinally owr tlie 
greatest coavi-xitj- of thf tumor almost up to the fimdas. 
With careful diuseetioti t\v: iDcisioi) is rarried down to itic 
tunica \-aginalis, which is divided in the direction and 
througliout the extent of the cutuneuuu iiieihion. AAer 
the fluid has (escaped, tlie tunica vaginulis is united tu the 
skin by a row of sutures and a strip of gauze is introduced 
int« tie cavity tliat remains. Tlie process of healing 
often occupies a considerable period of time. 

Radwaf OperatioH by the Miiliod of Berffinunn. — Radi- 
eul operation by the method of Bergmann is followed by 
recovery within a short time, by re:isnii of the fti-t that 
the wound-eonditions render poseiblf luiiuii liy prinmry 
intention. A eutanenuu incisiou \& mwV' in the ninnnor 
just described. Before the sac of the hydn^'i'le i.s o|K-iied, 
an endeavor is made to free it from the overlying skin 
timiughout a considerable extent. After tliis has Ixwn 
adequately effwted the sac is openefl as in (he o]iemtion 
of Volkmann. After the fluid h:is ,xii]Rd the opera- 
tor grasps the mai^inaof the im-isinn llirniii:li the tunica 
vaginalis and separates this IVuni ilic Irsilfiv un either t<ide, 
almost to the point of refleeliun. Al'ttr tliis <letuchmcDt 
has l»een thoroughly effected the free<l [larietal layer of 
the tunica vaginahs is excised. The margins of the in- 
ciijiou in the skin are accurately approximated by suture 
over the testicle, which is dropped back into the wound. 

Operation for PIiimoBiB. — Operations for phimnsis in- 
clnde surgical proeednrea of \arious kinds by means of 
which conj;cnital or iiciiuircd niiniming of the prepuce is 
removed. In pcrfiinnidj; tlioiHH'mtidTi cither tlie nri'puce 
is divided l,ni-itu.lin;,[ly from its onllr,- ti. the fihins (/n- 
Wiioii) or tlic enlii-f prepuce is ivniu\cd {•■ln-iuiw'u<ion). 
By the first of these niethtxls the incision \if, made in the 
I middle line of the dorsal surfaw, a gn><>v«l director, wii 
f its concavity dinvted upward, being introduced inlu Uie 
orifice between the prepiiee and the glaiiH. The two 
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layers of the prepuce are dividcti over tlie director with a 
single stroke of the sciseurs almost up to tlie corona glandis. 
Arttr tlie division bus been etfct'ted tlie prepuce nuift l>e 
readily retractable. Over the glans throughout the extent 
of the wound the mucous membrane of the prcpui'e is 
united with the ttkin by meauii of a Heries of interrupted 
sutures, or of a continuous suture. 

Circuntcit>ion may be effected in various ways. Tlie 
prepuce may be drawn forvNurd as fur as possible and be 
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Fig. 911. Fiaai2. 

FlO. 211,— TmiiKverBe drvision of the frpnom. 
Fio. 212.— I'liioii Ht liKht ■»bK-s to lliu direction of tlie AivisU 

divided juet in front of the glaiis, after which the margins 
of tlic outer and inner layers of the prepm* are iinitwl by 
HUture. In another iiuthod of ein^nmcision the usual 
dorsal incision is first made, after which [R>rtions of the 
m either side of the incision are reniovud with 
■lose to the point of reflection on the glans. 
Throu-liniil the entire extent of the wound the skin is 
unil.'il witii ihe inuiT liiyir of the |)rcpLiee. 

Operation for Shortened Frenum.— Congenital shortness 
of the trLiitiiii, with a normal caliber of tlie pii'|mee, IS 
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attended with nuDieroiis discomforts (pain in coitus, fre- 
quent laceration, lieraorrliage). Simple transverse division 
of tlie band is not to be recommended ou account of tbe 
hemorrhage that follows. Division with the Paquelin 
canter)' aecures immunity from the hemorrhage, but a 
considerable time is oocupiecl in the healing of the wound. 
Functionally good resulte, with the possibility of securing 
union by primary intention, are yielded by the following 
minor plastic operation. 

Tbe freniim ia divided with a single stroke of the scis- 
sors to such a depth that the prepuce can be retracted to a 
maximum degree without tension. The small wound 
thus made is united at a right angle to the direction of 
the incision (Figs. 211 and 212). 

Ampntatioa of the Penis. — Malignant neojilnsmn con- 
stitute the exclusive indication for amputation of the penis. 
This may be practised through the pendidous portion at a 
selected level by means of a circular incision, Under 
certain conditions the deeper portions of the member, the 
roots of the cavernous bodies, must be removed by ope- 
ration. In all cases, al^r ablation of the parte, the 
urethra must be suitably situated and fixed in the wound. 

In amputating the penis through the pendulous portion 
digital compression is exercised, while a circular incision 
is made transversely. The skin is, after division, re- 
tract«d, when the operator divides the cavernous bodies 
transversely with an amputation-knife, cutting from the 
dorsal aspect toward the urethra. When the urethra is 
reached it is dissected free for a short distance toward 
the pcripliery and is divided transversely 2 cm. in 
advance of the line of incision through the cavernous 
bodies. The urethra is snipped through its inferior sup- 
face with a single stroke of the scissors, spread upon the 
wound and united by its free Imrder with the margin of 
the skin by means of a series of sutures. 

In amputating the penis in conjunction with its 
perineal connections the scotnm is divided in a sagittal 
loirection. In the gupiug w<huk1 the roots of the caven*- 
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oils bodies, with their attach ments to the pubic bones, are 
readily exposed. The uretlim is divide<l transversely 
through healtliy structure, snipped on its lower surface, 
and sutured in the posterior angle of the wound (^perineal 
urdhrogtomff). 

The cavernous bodies of the penis are detached and 
reflected upwaixl in conjunction with the peripheral por- 
tion of the urethra. If the detachment has been extended 
to the pendulous ^wrtion, the penis is after circular in- 
cision of tlie skin divided transversely at its scrotal at- 
tachment and removed. The st^rotal wound is closed 
by suture up to the newly established orifice of the 
urethra. 

Operation for TTrethial Fistula. — As long as the fistulons 
IHi.-isiijjc is not I'tivercd ()\'er by akin spontaneous cure can 
be cfii'ctet I In- Im'al unplit'ations conjoined with dilatation 
of tlie urethra. Uniler the reverse conditions, and if the 
mucous membrane of the urethra is adherent to the skin, 
freshening of tlie margins of the wound, with suture, be- 
comes necessary to effect a cure. If the fistula be small, 
an ellijrtic area is freshened and the defect is closed by 
transverse deep and gui>erficial sutures (Fig. 213). In 
freshening an oval area the formation is recommended of 
latcnd flaps by aii'iiiis of incisions made on either side close 
to tlic ii|i|"'r and lower extremities of the oval. These 
flajK-i urc ili'tai'lird IW-ni the subjacent structures and after 
the introdtictiun uf buried sutures are bmught together 
and united over the defect (Fig. 214), It is a nsefnl pro- 
cedure further, after freshening the margins of the fistula, 
to separate the skin from the mucous membrane through- 
out the extent of the defect by means of horizontal 
incisions, so that the margins of the mucous membrane 
can be approximated without tension. The mucous mem- 
brane is united over the defect by means of catgut sutures, 
and finally the wound in the external integument is closed. 
In the presence of an extensive defect in the urethra a 
tegunientary flap taken from the jwnis is brought, over the 
freshened defect in such a way that its cutaneous aspect 
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18 turned toward the lumen of the uretlira. Tbe second 
step consists in union of titc wonnt] in tlie i^kin 

Under the best of eiR-mnstanoes the success oi" any ope- 
ration for nrethrul fii^tula will be rendered disap|Hiinting 
by niison of the dischar^ of urine, as well as through 
f'RTtiiKis, with teiiriofi; out of the sutures. The evacuatitin 
of urirje interferes with the process of healing whether a 
catheter is retained or s[«intancotiH micturition takes place. 







In the performance of extensive plastic operations upuii 
the penis, therefore, the formation of a provisional vesical 
or deep urethral fisttda during the time of healing is to be 
recommende<l, 

Operatioas for Hernia. — Bloody operations ibr hernia 
arc nnderlnken for the pnr]M)w of either releasing an 
existing strangulation or removing a free or adherent 
'^uiia {radical itperai-ion). The first form of operation 
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{kemiatomy) consists in division of the cuverioga of the 
lieriiia, opening of the hernial eac, and division of the 
constricting ring. The further xt^ps of the operation 
(reposition of the intestine, formation of a pretirnatural 
anus, resection of the bowel) will be governed bv the con- 
ditions present in the individual case. The cutaneous 
incision is made in the longitudinal axis of the hernial 
tumor; in the presence of inguinal hernia in such a man- 
ner that tlie inguinal canal, as well as both inguinal rings, 
w included within ita range. In the presence of femoral 
hernia .the vertical incision passes over the greatest con- 
ve.\ity of the hernial tumor. By careful dissection, layer 
by layer, after division of the subcutaneous eoiinective 
tissue and the so-called proper fiiscia of the hernia, the 
hernial sac is reached. This presents a dull appearance, 
is in places the seat of small masses of fiit, and is often so 
delicate that the herniiil Hnid i-im be wen through it. In 
the presence of inguinal h ■niia il "ill l.unecessarj'todivide 
in the upper portion of llir hirniii! lituior the anterior wall 
of the inguinal canal, con.iiiliiUd l)y the aponeurosis of the 
external oblique muscle and libera of the internal oblique 
and trausvcrsniis muscles, before the actual coverings of 
the hernial swelling lire reached. The sac of the hernia is 
incised in the direction of the cutaneous incision, and, after 
tha hernial fluid has been permitted to escape, the removal 
of the constriction is undertaken. In the pn-senoe of an 
inguinal hernia it will be possible always to expose the 
constricting ring by division of the anterior wall of the 
inguinal wall throughout its entire extent {Fig. 21.'i), 
This is done carefully from without iuward until all ten- 
sion has disappeareil. 

In the case of femoral hernia division of the constrict- 
ing band is effected from the <'avity of the hernia by 
means of a hluut-pointed knife, or hemiotome, under 
guidance of the fineer, and always directwl inwanl. The 
sharp margin of Gimbcmat's ligament is incised and the 
constriction is thus removed. After the division of the 
constricting band has been effected the involved loop of 
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intestine is brought forwani so that the point of i 
lation, as well as the proximal intestine, may be scruti- 
nized. If the serous layer is smooth and lustrous, the 
intestinal loop of bowel is restored to the aMominal 
cavity. To effect reposition the loop of the intestine is 




riiiK is I'Siiosed. 



gently compressed, co that any contents that may be 
present may escape. By means of pushinj; movements 
with the fingers the lo<ip is gr.idiialty ritturncd to the 
abdominal cavity through the hernial opi-ninj;. During 
the process of reposition tlie hernial sac is held tense. 
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To convince one's self that the bowel has been actually 
replaced in the abdominal cavity it is recommended after 
reposition has been effected that a finger be introdnced 
through the hernial ring into the abdominal cavity and 
be swept around the internal opening of the hernial canal. 
In this way defective reposition or apparent reduction 
will be avoided. 

Prolitpsed omentum is cither eimplf replaced, or, If IhickcUHl. ia 
ligated in geKmeata and removed. If the cootenta of the hernia are ad- 
herent to the inner snrfsce of the bemial sac {aitheitnl kerniB), repoai- 
tioQ must be preceded by detachment of the vibeeions. 

If tbs serous membrane ia dull at the line of BlranRUlatiou. the loop 
of int*!atino is, after dlviaioti of the coUBtricting band, left in the wound. 
In Bccordauce with the fnrther coarse of the case the loop may be re- 
placed after the lapse of several days or a preternatural anus may be 
Established. 

If the loop of intestine prove to be innErenous at the time of opera- 
tion, a preternatural anus ia at once estahlisbed. the bowel beinit sutured 
In the wound. Another procedare in the presence of jiangreue of the 
bowel consists in primary resection and uuiou by circular suture. 

If a fecal abscesa have already formed, it la opened widely and the 
premntiuf; loops of ioteatiae are secured from alipping back into the 
abdomen by suture. 

The last step of the operation, closure of the wound, 
demands exact approximation of the hernial canal, with 
the object of preventing renewed formation of a hernia. 

Sadical Operation for Hernia. — Radical operation for 
hernia may he performed in coniunction with nerniotomy, 
and is be'^ides indicated in the presence of adherent 
hernias or of free hernias that give rise to discomfort and 
cannot be retained in place with the aid of trusses. 

Radical Operation for Ingrdnal Hernia. — The radical 
operation for inguinal hernia has for its object closure of 
the hernial canal and strengthening of the inguinal canal, 
which after the operation continues to serve as a channel 
for the spermatic cord, so that it will offer adequate 
resistance to the intra-abdominal pressure. 

The inguinal canal comprises the interval between the Internal and 
the eiterual inguinal rini; and traveraea the abdominal wall In an 
oblique direction, downward and inward. The Internal oin'nlnK of this 
canal, the internal In^uiual ring, represents the entraiieo of Ihe process 
of tranaveiBalia fascia pitendinK into the scrotum. The exleninl in- 
gninftl liog ii formed by an opeuing in the aponeuroais of the external 
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Plate aa.— Bassini's Operation for Inguinal Hernia. 

I. Ex])osuro of t)ic ii{K)iK'urosi> i»f the external oblique muscle an 
the externa] in;;uiiiiil riii^. 

II. Tin- aponrui'o>is of t)>e external oblique muscle is rlivideil. a.s we 
as the internal obliiiuc and transversalis muscles; the spermatic conl 
retracted and at the botttmt ut' the wound upon the pi'ritoneuin the ep 
Rastrie vi-ssi-ls can be fern ; tin* hiyer of tissue with tiie. sharply define- 
biinb-r i-i thi- transvrr>ali.-« la>cia. 



ol)li(|no niusch- just above Pnupart's li^anunt to the outer side of tli 
tubcrcb- of t lie pubic bi>ni>. TIh- anterior wall of the in;;uinal canal i 
forni«'(l by tin' apiini-uro-<>i<i of tbi- cxt<Tnal obliipie inuscif* and the libvi 
of the internal olilii|iii> and tninsvt r<<:ilis niUM-K-s. The posterior wall i 
formed mainly by tbi* transversa lis fascia anti i> fortilied at the hvel •• 
thii external in;:)iinal rin;: by muscular bumllcs from the intern:: 
obIii|Ui' an<l tninsversalis. 

N/tyM' itf I>(tssini\^ l\'i'lh*tll OjHi'flflnii ftii' Ileriiffl, J 

r'utaiUMiiw incision is \\\\n\r in the ilircction of th*» in^fiiinn 
(•Mn:il, iVoMi tin- ii'MLililiDrlionrl ol* ,tlic internal iiii-iiin:! 
rin-j: Mtpl p.i--inL:- «lu\\ tiwiinl lu'voinl the cxtrrnal inn'uin:! 
riiiL''. AlPr «li\i-i<Mi nf tli«' skin :ind tlic snhciitiun'on 
('(nnnTtivc tis-;i(' ihi- ;i|M»n ■iin>>is nt' tin* cxfrrnal iiMiqn 
inn<«'lr i- <livi»l"<l in tin* <lir«M'lii»n of tlic ont:incoiis iiiri-ioi 
(Inwn ti> til.' rxtiTiiiI iiiLi'iinil riiiL^ ( IMatt* 'I'l), Ailrr tli 
tliin iMii-t'iilar layn- nl t!i.' internal olilicjiu* and tran*- 
v«Tsili> i- «livi«li'<l ill tin- -ainr <lirrction an«l tlin»iiL:lion 
til" sann' c.xtJ'Mt, tin- .-trni-run- of tlic spermatic conl 
wliicli an' a«llii'i'«'ni tn tli«' limiial sac, conic into view 
At the iicrk ot' ihr IhTiiial >\\r the vas deferens, th 
ai'tcrv an<l tin- vein of thi- s|m rmalic ctird an* detachei 
f'lVHii the -ac :in<l ih'V an- i-^olatcd to a point l>eyond th 
hernial rin;::. I he hi-niial sic is now nprnt'd at its iuiulu 
and it- eonient-. are n'>i(»red to the al)doniinaI cavitv 
While the hernial -ae i> hfiMiLzhi ft»r\\ai*d and is t\vi>tc< 
at it- neik thi'oiiLih an ai'c »»!' l>n the opemtor passes ; 
liiiatni'e ai'oiind tlu' iierk of tlie -ac and tiirhtens it a 
elo-cly a- |»o--i!il.' to the tniiik. Tlu' hernial sac is di 
vided tran-v»T-ely with a -iniile -tr«»ke ol'the scissors at i 
point to tin- jM-riplnrv n\' the lii:alin'e and is reinoveil 
There remains toiu' eljceted the re-e>tal)lishment ol'a no\ 
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inguinal canal with thoroughly resistant walli^. If the 
8i)ermatic cord has been retracted toward the mc<lian line, 
and it' the two margins of the divided aponeurosis of the 
external oblique muscle have l>eei) diRplaced upward and 
downward, there will appear in the wound upon one side 
the groove of Poupart's ligament and upon the otlier 
side the outer Iwrder of the rectus muscle, together with 
the muscular plate formed by the divided internal oblique 
and transversaliu muscles. This muscular layer is separ- 
ated by blunt dissection from the subserous tissues, as well 
as from the aponeurosis; of the external oblique, so that it 
is rendered sufficiently movable to be brought down to 
Poupart's ligament. The muscular plate named is attached 
to the posterior border of Poupart a ligament by sutures 
(Plate 23, III). The sutures on tlie pubic bone include 
also the external border of the rectus muscle. In this 
way a posterior muscular wall of sufficient resistance is 
formed, in which lies the newly created narrow internal 
inguinal ring. The sjiermatic cord is place<l upon this 
muscular layer, and over it the aponeurosis of the external 
oblique is closed by suture except at its lower angle, which 
constitutes the new external inguinal ring (Plate 23, IV). 
The inguinal canal thus formed is, after healing has taken 

Clace, so resistant that the use of a supporting truss can 
e dispensed with. 

In Koclier'a radicHl aperation fur tiiKninal hernia (dinplDcciuctit' 
motliod) the cntaiitoua inciaion ismadoiu iii Bosiiini'n npt^rattnii.iillliniieh 
the npnnetlroiia of the external uhliquo in not dividrd. but slit tu tliu 
oaterslde of the internal ininiinul Hiik. Thmiigh thia opening a |i*lr 
or fnrcrps in iutrodiiced and pasied throURh the inguinal canal to the ex- 
ti>rnal inguinal Ting. Theapni of the isolated hernial hhc ia tn'aHpeil, and 
drairn antward thronKh the tmiHll opening, Th« hernial aac ie drawn «n 
that it appears sharply bout backward at th? internal ingainsl ring. The 
portiun of thti Bac lying within tlie abdominal wall is aurronndi-d anil 
Httongly ligated. The base ot the sac thns folded together in atischi'd 
Va the outer aiirfnco uf the apunenriMis uf the eitomal oblique by means 
of deep sutures, aiid the remainder is removed, 

Badical Opeb*tiok fob Femoral Hebnia, 
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Plate 23.— Bassinrs Operation for liis:uiiial Hemla. 

III. The muscular layer uf the internal oblique and transvcrvalis is 
attu<.*hed by suture to the inner border of Pouiwrt's ligament. In this 
way the internal inguinal ring and the posterior wall of the inguinal 
canal are formed anew. 

IV. The ajioneurosis of the external oblique is united over the sper- 
matic cord ex<rept in the situation of the new external ingniual ring. 

however, this c^uial is not preju>nt as such. The inner orifice of the canal 
(internal crural ring) lies at the inner angle of the opening for the 
femoral vesstrls, In'tween TouiMirt's ligament and the horizontal ramus of 
the pubis. Thesi>ace is bountled within by the free l>order of (iini1)ern:it*s 
ligament (fan-shai)cd attachment of Poupart's ligament to the tul>er(rle 
of the pubic bone) and without by the large vessels and the crurul vein. 
The outer orifice of the crural canal corresponds with the loose connec- 
tive tissue of the fusi'ia lati (foramen ovale) through which the saphenous 
vein pas.ses to eut<.'r into the femoral. The t«ndin(»us boundar>' of this 
oiiening has its concavity directed toward the middle line and is known 
as the falciform ])rocess. 

A fcnionil licrnin, aft(»r passing the intornal cninil 
rinjx, ^'liters a s|)a(!(' whose floor is formed by the 
])ecti Ileal fascia, which is Ixniiided internally by (liniber- 
nat\s ligament, externally by the crural vessels, and in 
which for a short distance the upjM'r continuation <»f the 
fal<Mionu ])rocess forms a resistant cover. If the free 
border of this be |)assed, the hernia can pnsh before it the 
less resistant lamina eribrosi and in this wav it reaches 
the exterior through the foramen ovale. The eoverinp? c>f 
a femond hernia are thus fewer and thinner than those of 
an injrninal hernia. The hernial sac may under ein»um- 
stances, in emaciated sul)jeets, lie just beneath the suIkhi- 
taneous connective tissue. For this reason, in making the 
cutaneous incision, especially in further disseeti<m at a 
depth, ^reat cai'e will be required. In j^^eneral the ra<li<*ul 
o|)enition consists, aft<T making; a cutaneous incision, in 
isolation and openintr <>f the hernial sac. Then follow 
reposition of the hernial conti^nts and li^«iture of the neck 
of the sac, with or without torsion, lly closure of the 
hernial o|)enin^ throu^rh suture the recurr(»nce of the dis- 
order is to b(» prevented. Ivadical o|)enition for the relief 
of femoral hernia is rendered diHicult bv the fiict that the 
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internal opening of the canal is formed for three-fourths 
of ita extent ot tissues (Poupart's ligament, Gimbemat's 
ligament, horizoiial ramus of the pubis) whose resistance 
would interfere with closure of the hernial opening. 

Mofle of Performhig the Radical Opn-at'ion for Femoral 
Hfrtiiii. — A cutaneous incision is maue by the method of 
Bassiui, vertically over the greatest convexity of the 
tumor. The outer surface of the hernial sac and the fas- 
cia to the peripheral side of the swelling are exjx»sed. 
The body and tne neck of the sac arc isoIate<l to a point 
above the level of the internal crund ring. Isolation of 
the hernial sac upon its outer side, where it is in close 
relation with the femoral vein, must be undertaken with 
great care. The hernial sac is opened and its contents 
replaced after separation of adhesions. The body of the 
hernial sac is elevated, twisted, and ligated with a thread 

Kssed around its neck. The sac is divided transversely 
yond the ligature. After replacement of the stump the 
hernial opening, the plica faleiformis, the internal open- 
ing, with Girabemat's ligament, and the aponeurosis I'ver 
the pectineal crest are sufficiently exposed. Suture begins 
close to the pubic tubertflc and the sutures include the 
pectineal aponeurosis and the posterior inferior portion of 
the intonial niwning. In the further course of the opera- 
ti"H the bonier of the falciform pnu^es-s is united with the 
[Mrtiiie;il fuseia. After all of the sutures have been 
iutruduecd they are tied, beginning with the innermost 
and uppermost. The line of suture pursues the course of 
an oblique C. 

Fabricias closes the hernial opening b; suture in cases of femoral 
hernia alter the fat an well an tlia lymphntio elands iirGsciit in the rem- | 

oral cnnal are removed in snch a way that Pouiiart's liBBnient is relBJied 
and is nttachcd by periosteal sutures to the hoiiaontal branch of the 
pnbic bone. 

TTmbilical Hernia, Radical Operation. Operation for In- 
carcerated Omphalocele. — The n>-ii:il prwe<liire consisted 
unlil ri'ccntly in closure of tiii' hernial opening bv suture 
after opening the hernial tumor and replacement of the 
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intestine. Greater security against the recurrence of t 
hernia and a more thorough inspectiou during the opera- 
tion are afforded by excisiou of tlie tiiiibili(.-al ring (omph- 
alectomy, Condamin, Bnins). The umbilit^l region is 
Burrouudcd by two elliptic inci&ione, each of which ex- 
tends to the inner border of the rectns muscle and opens 
the abdominal cavity on either side of the hernial ring, »o 
that the entire hernial tumor, together with the neck of 
the hernial sac, is removed. If, in addition, a portion of 
the sac is divided from the margin of the wound through 
the hernial opening, the entire contents of tlie hernia are 
exposed to view. In this way satisfactory scnitiny of the 
conditions present is possible, inasmuch as the abdominal 
viscera are rcudered visible, both prior to the entrance 
into the hernia, as well as within tlie hernial sac. Adhe- 
sions that may be present are separated, and any existing 
strangulation can lie freed in the open wound. After re- 
plocenient of the intestines the abdominal wound is care- 
fully approximated by interrupted sutures in three layers, 
the first including the serous membrane, the second the 
recti muscles and sheaths, and the third titc skin. 

Ligation of the Iliac Artery. — At the level of the fourth 
lumbar vertebra tlie aorta divides into the two iliac arte- 
ries, each of which in tuni divides at the sacro-iliac artica- 
lation into two branches, the external and internal iliac 
arteries. The external iliac artery, the aI)dominal por- 
tion of the femoral, passes along the outer side of the 
corresponding vein along the psoas muscle to the opening 
beneath Poupart's ligament for the vessels. The int«nial 
iliac artery, also known as the hypogastric, passes from 
the sacro-iliac symphysis down into the pelvis, to supply 
the organs of this cavity, as well as the gluteal muscles 
and the genitalia, with blood. 

Ligation of the External Iliac Arlcry. — The artery is 

exposed in the subserous sjtnce just prior to its enlrance , 

into the ojicning for the vessels. The cutaneous incision 

is made parallel with, and over the middle of, Poupart'a 

ligament, and the fascia of the external oblique muscle. 
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the fibers of the internal oblique hikI tmiisvcrsaliB are 
divided in tlie direction, and tiiroiighoiit the extent, of this 
incigion. After division of the traneversalis fascia the 
subserous fat and the periloneiini are exposed to view. 
The peritoneum is separated by blunt aisscctiun from 
Poupurt'a ligament and the pelvic tnai^in, after which 
the external iliac vessels surroundetl by loose connective 
tissue become visible upon the floor of the wound. The 
art^n- (the vein lies to its inner side) is isolated by blunt 
dissection with the aid of two anatomic forceps (Plate 24). 

In ligat'mg the internal iliac ariery the cutaneous in- 
eisiou passes from the apex of the last rib vertically down- 
ward to the crest of the ilium and along this almost to 
the anterior superior iliac spine. The layers of the 
abdominal wall and the transversalis fascia are divided, 
the peritoneum separated by blunt dissection from the 
iliac Ibssa and displaced toward the median line by means 
of broad spatulee or the palm of the hand. Between the 
iliac and psoas muscles the external iliac arterj' is visible 
and can be followed in a proximal direction as far as the 
sacro-iliac symphysis, where the internal iliac artery is 
accessible as it t>raiiches off toward the pelvis and can be 
isolated for ligature. The vein lies to the inner side of 
the arterj'. The mode of procedure just described serves 
also for exposing the common iliac artery. 

The manner of exposing the iliac vessels constitutes in 
general the mode of procedure in accordance with which 
the structures of the subserous space are reached. The 
incision for ligation of the internal iliac arterj' exposes the 
kidney and the ureter in its course. In the same way it 
is possible, with conser\'ation of the peritoneum, to evacu- 
ate accumulations of pus in the sUDserous space (psoas 
abscess, paratyphlitic abscess, parametric abscess). 

If after opening the abdominal cavity by celiotomy the 
parietal peritoneum upon the posterior wall of the abdo- 
men is divided and in this way tlie retraperitoneal space 
is exposed, the procedure is designated transperitoneal ex- 
posure of the iliac artery, of the kidney, of the ureter, 
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Plate 24.— Exposure of the External Iliac Artery. 

There arc divided the aponeurosis of the external oblique luascle 
(Q.e.), the fibers of the internal oblique (Qt.i. and the transversalis 
fascia (F. /. •; the jHiritoneum (P) is separated by blunt dissection and 
raised up; the iliac artery and vein are exposed in the subserous space. 



etc. T Tudor tlicse conditions the |)oritoneura must be 
divi<!ed ut two corresponding points on the anterior and 
the posterior ul)doininal wall. 

Operations on the Kidneys. — Operations on the 

kidneys may be undertaken : 

1. For the j)urpose of oj)ening the kidney by incision 
— ncphrotonui ; 

2. For the removal of the totally diseased kidney — 
nephrectomif ; 

3. For fixation of a movable kidney — nephropex^y ; 

4. For the exsection of portions of the kidney — resec- 
tion of the I: id net/. 

Nephrotomy and Nephrectomy. — Nephrotomy is indi- 
cated in the pn^sence of — 1, simple pyonephrosis; 2, 
stones in th(; jx'Ivis of the kidney, if sufftcientl v function- 
ally active parenchyma remain ; 3, severe renal hematuria; 
4, hydr()n(^|)hrosis. 

Xeplireetomy is indicated in the presence of: 1, severe 
pyonephrosis, if th(» kidney is transformed into a series of 
pus-cavities (calculosis, tuberculosis of the kidney) ; 2, in- 
juries of the kidney (rupture, laceration); 3, tumors of 
t\n\ kidney ; 4, incurable ureteral fistula\ 

For ex])osure of the kidney the j)atient is placed UfMrn 
the healthy side of his body over a j)illow. The cuta- 
neous incision l)e<»:ins at the twelfth rib and passes thence 
vertically downward toward the cn^st of the ilium and 
alon*)^ this almost to the anterior superior spine. Skin, 
fat, luml)odorsal fascia, the HIxts of the latissimus dorsi 
are divided, in order that, after division of the deep layer 
of the fascia, the (piadratus lunil)orum and, in the anterior 
])ortion of the wound, the triplicate layer of the abdominal 
muscles, may be divided. After the tninsversalis muscle 






"I 

!f 



El 



OPEBATtONS ON THE KIDNEYS. 375 

also iias hcon passed the fatty capsule of tlie kidney is 
exposed tliroiignoiit a sufficient extent. This capsule is 
divided aiid the kitlney is renio\'ed from its bed by blunt 
dissection with the finger until the organ, cumpletely freed 
at all points Atith the exception of its hilus, can be 
brought by traction to the level of the wound. 

For exploration of the pelvis of the kidnej', for the 
removal of stones from tlie pelvis, etc., the kidney is 
opened from its convex border. An incision is made 
ujMin the convexity, through the renal parenchynm, down 
to the pelvis of the kidney, lai^ enough to ]K'rmit the 
introduction of the index-finger, witli Which the pelvis is 
examined. If necessary, tliis incision may be extended 
toward the poles of the organ to a maximum degi-ee 
until the kidney can be separated in two halves. This 

[irocedure is caiTie<] out with digital compression of the 
arge vessels at tlic liilns of the kidney. If the conditions 
are so constituted that primary union can take place, the 
wound in the kidney Is closed by deep and superlicial in- 
terrupted catgut sutures, the organ dropped into place, and 
the cutaneous wound closed, except fora small opening ibr 
a drainage-tube. Provisional suture of the wound in the 
kidney for the control of hemorrhage may also be under- 
taken if in immediate conjunction with an exploratory 
incision the removal of the entire oi^u is determinea 
upon. After extirpation of the kidney the large vessels 
at its hilus must be exposed and carefully ligatcd. If 
possible, the kidney is drawn forward and the artery and 
the vein are isolated at the hilus (Fig. 216). If this is 
not 3K)ssible, the operator grasps the hilus of the organ 
with the thumb and index-finger of the left hand and 
with the guidance of this hand applies a clamp-fbreeps 
around the entire pedicle. The pedicle is divided beyond 
the grasp of the forceps with scissors and ligated e» mame 
upon the proximal side. The large vessels exposed in 
the transverse incision are further isolated and ligated 
separately. 

The large wound-cavity is closet! after perfect control 
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of hemorrhage, drainwl, and tlio wound eluscd by sutures 
in tiers (niiiM-leg, fawiu, skin). 

To ftt'iet opvrafire fixaiiiyii of a morabh kidney (nepliro- 
pexy, nephrorrli:i|ihy) tlie orgjin is fX)K>sed in tlie usual 
manner, the Ruhires (tea or twelve) for the fixation of the 
organ being passed deeply through its parencliyiua and 
plaeeil iii llif upper :inglc- oi' the cutaneous iiiitii^iou on 




isolated and i^xposL-d Tor ligHtui 



either Hide and tied. In tliin manner the kidney is suitably 
located and fastened. The method of retroperitonesd ex- 
posure of the kidney described affords as a ruh- suflieient 
areess to the organ. In tlio presence, however, of larj^ 
diffusely adherent tnniors of the kidney, or in the case of 
adipose individuals, it may be neecssjiry,.to afford greater 
accessibility, lo make from the middle of the luniTiar in- 
(nsion a transverse incision passing toward the umbilicus. 
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B&rdeDheuer recommeiiils the Ho-calI<^l trap-door incision. From the 
appetsiiii lower entroBiillfiS of ttlc vcrtiunl luiigitudinal incision pBaaing 
rmui tlio (nietnl urch U) the niidclle of tbe crest or the ilium transveno 
inclsious are madu along the rib and tbe iliitc creat. Bardeuhtuer aiakea 
three tniaa of trap-duoc iuoisiou, ao anterior, ^, a poatt^rior, ^, and 
H two^ided one, X- 

111 contradistinction from the retroperitoneal method 
described is the transperitoneal methotl for esjwsing the 
kidney. In this latter operation tlie abdominal cavity is 
opened in the usual manner in the lines alba, the pori- 
toneum over the kidney is divided, and the organ is 
enucleated out of its bed. The retroperitoneal method 
has, on the otiicr hand, the advantage of permitting, iu 
conjunction with an exploratory procedure, of the estab- 
lishment of a renal fistula, of the drainage of an abscess 
of the kidney under favorable conditions, as well as total 
removal of the entire oq^n, 

Operattoua on tlie TTreters. — The ureter pns»«ee from tlie 
kidney on either side in the enbserous space just behind 
tlie peritoneum to the fundus of the bladder. In its 
upper portion it liea upon the peoas muscle, crossing at its 
entrance into the pelvis the point of division of tlie com- 
mon iliac arterj' and entering the peUns in a direction for- 
ward and inward to reach the base of the bladder. Moat 
commonly injuries of the nreter in the course of opera- 
tions furnish the indi«^tion for opcmtions uixm this struct- 
ure; less commonly impaction of stones in the ureter, 
occlusion of the lower extremity of the ureter from the 
presence of a neoplasm, or kinking of the ureter in cases 
of hydronephrosis. 

Of operations there have been performed : linear open- 
ing of the ureter for delivery of a stone, with subsetgnent 
suture of the incision {vrderoUihotomy) ; the displace- 
ment of a stone present along the ureter into the pelvis 
of the kidney ; and, finally, digital attrition of sofl stones 
without opening the ureter. In the presenc* of injuries 
of the ureter, restoration of the lumen of the tube by 
suture of the stumps or grafting of the central stump of 
the ureter into a neighboring organ may be undertaken to 




effect closure of iiretenil fistiilie. Witli this end in view 
the ureter has Iweii united with the Iwwel (uretfro-entcr- 
oiiomy), with the ureter i>f the tipposite side {uretero- 
vrderostomy), and with a new portion of the bludder 
(urficro^eoct/siogtomi/). Anaetoiuogis of the ureter with 




Fio. 217.— In vagi n alio ti- 



the liowel has also bei-u imdortaken for the correction of 
ectopy of the bladder (Mnydl). Circular union of the 
transversely or obliquely divided stumps of the ureter has 
the disadvantage, in view of the narrow caliber of the 
ureter, of being followed by such contraction of the 
oicatrtx as to result in narrowing of the lumen of the tube. 
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For this reason tlie invagination-suture of Van Hook is 
to be preferred. The free eiiil of the ptTipheral stiimii ia 
closed by a ligature, 2.5 mm. below which a longitudinal 
incision is made through the thickuess of the wall of the 
ureter. The central stump is caught with a catgut suture, 
the ends of which are carried by menns of a. needle 
through the longitudinal incision in the peripheral stump, 
the needle being further passed througli the opposite wall 
of this stump. By gentle tractiou on the suture the 
central ^tump of the ureter is drawn through the slit in 
the peripheral portion, and fastened in position by knot- 
ting the thread in this situation. A few additional sutures 
on the outer side insure contiguity of the stumps (Fig. 
217). 

In the practice of imnlantjitton of the ureter by the 
method of Budinger and Witzel a nominl canal is formed 
in which the nretcr is contained (oblique fistula), thus 
most nearly imitating tlie natimil mode of entrance of 
the ureter. The divided nreter is implanted in the 
wall of the selected oi^n in the same manner as is the 
rubber tube in Witzel's operation of gastrostomy, and is 
fixed in position by suture. For exposure of tlie npper 
portions of the ureter the lumluir incision, as for neph- 
rectomy, may be made advantageonsly. The pehic por- 
tion of the ureter in the male is accessible through the 
sacral route after enucleation of tlie coccyx and avoidance 
of the rectum. 

Operations upon the Rectam and the Anus. — 
Amputation and Resection of the Rectum. — 0[>eratinns for 
the rcJiioviLl i.f tuniois of the rcftnm will vary with the 
seat and the extent of the morbid process. Circumscribed 
or pedunculated tumors are surrounded by incisions at 
tlieir l»ase, and severed through healthy tissue, the wound 
created being closed by suture. It is difficult in the treats 
ment of cases of this kind to expose sufficiently the field 
of operation. For more deeply seated tumors, in the re- 
gion of the anus, it is sufficient to distend this portion of 
the bowel by means of retractors or suitable specula. 
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Tumors seated higli up rcqiiiro as a preliruinar>' opcratioii 
linear division of tlie spliiiickT, whioh is proctispu on the 
anterior and posterior ii.sp«'t« uloug tlie line of tho raplie, 
with marked rctniftion of the margins of tlm woiinil, and 
renders accessible to the liiiife the jmrtions of the rectal 
mucons menii)rane abi>\'e the sphincter. Tlie anterior 
wall of the rectum van be reached with the aid of a pre- 
rectal incision by separation of the rectimi from the 
urethra (see ProBtat^tomy). By this means the entire 
thickness of a circiimseril)ed jjortion of the wall of the 
rectum can be resec't.-d and tli.' defwt be elosed by suture. 
If the neoplasm invnlvi' ijn- nit ire |ii'n[>lu'ry of the lowest 
portion of the rectum ;i i-irriiiar ini-isinn is maile around 
the anus and the lower extn.iuity of the rectum is freed 
from its surroundings. The rectum is then <livided trans- 
versely upon the proximal side of the neoplasm. The 
wound is so adjusted that the stump of the rectum, brought 
to the level of the surface, is fixed to the skin by sutures 
passing thiYiugh all the layers of the wall of the bowel. 
This method of amputation has a limited field of applica- 
tion. If the upper border of the tumor mn l>o reached 
with the palpatinj; finger, its removal by the metlnKl de- 
taiki] can be technically carried out ; but isolation of the 
rectum in its upper prtrtions and access to the sigmoid 
flexure are quite impossible by this mode of procedure. 
The cutaneous wound allows of limited access, so that 
certainty in oixiration, especially control of hemorrhage ia 
the higher portions of the wound, encounters irremovable 
obstacles. 

Itesection offlie rcdum, with union of the stum|)S of the 
intestine, by the nietho*! des^-ribed, is difficult even if 
access is afforded by anterior and posterior incisions 
through the rajihe, also when the tumor is deeply scaled, 
and entirely ini]K)ssible if this be situated in the upper 
jMirtion of the rectum. 

The limits of operability of tumors of the rectum were ■ 
enlui^'d ni.-tterially wilh attempts, oti Ivraske's su^g^es- 1 
tion, to ex]>ose the rectum :>utGciently and also in its 
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higher portion through the sacral route. It is possible by 
this mode of proeedure to isolate the rectum even tii its 
intraperitoneal jwrtion and tn practise rt'wctionrtof this por- 
tion of the bowel in its cmitimiity, willi an udcqiiat4i Held 
of operation. The reetuiti i,- rLaclud fiiim the poBterior 
aspect after division of the sinnitiLlicruiis and sucrospinoiis 
ligaments through the widu iuterval on either side between 
tile morgiu of the sacrum and the tuberosity of the ischium. 
The acccBsibility is increased by removal of a portion of 
'ii of the 8 



the mai^in of the sacrum with a chisel. 

Mode of Effedint/ Stia-al Kcpomirt of the Rectum 
(Hochenegg). — The patient occupies the left lateral decu- 
bitus with the lower extremities flexed at the hips and 
the knees and the o{)crator standing Itack of the patient. 
The cutaneous incision begins at the middle of the left 
sacro-iliac symphysis and passes over the middle line in 
an arc whose convexity is directed towani the right and 
terminates below the apex of the coccyx ; or, if the anal 
portion also is to be removed, it surrounds the anus ellip- 
tieally. The incision is deepened down lo the bone. The 
soft parts are retained in connection with the skin and are 
dissected from the Iwne so that the left lialf of the sacrum 
and the coccyx arc cx]Mwcd iu tlic woirnd. After enuclea- 
tion of the coccyx access to the rectum will be already 
relatively free antl it becomes considepahly greater after 
division of the attachments of the sacrotuberous and sacro- 
spinous ligaments. Theextea^ive field of operation thus 
exposed permits of careful scrutiny with repinl to the 
extent and limils of the tumor, and even of the higher 
portions of the rectum, not accessible through the usual 
modes of procedure. Further extension of the field of 
operation can be ctFected by chiselling the left margin 
of the sacrum. 

AiWr exposure of the rectum the second step of the 
operation — that is, isolation of the tumor beyond its limits 
— is undertaken. The rectum is separated from its sur- 
roundings by blmit dissection and tlic visible vessels are 
ligated in the wound. If high amputation of tlie rectum 
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e performwl, tlie stump of the bowel is brought 
mJ faett-nwl to th« Kkiii in the upper angle of the 



is to be 1 

down anu fastened to the Kkin in the upper angle 
wound (sacral preternatural anns). This proec-dure is 
indieatea when the anal portion is involved in the new- 
growth and must be removed in eonneetion therewith, 
if, on tlie other hand, the anal portion is liealthy, the 
tumor being seated in the middle portion of the rectum, 
the bowel on either side of the morbid process is isolated 
by blunt dissection into healthy tif>eue, ligated and re- 
moved by resection. The two stumps of the intestine art- 
united either primarily throughout their entire extent, or 
sutured onlypart tally, so tliat a pro^'isio^al artificial anus 
is formed. This forms a mural fistula, whieh may either 
close spontaneously or be closed after a time by a plastic 
operation. In intrmlueing the sutures, both stumps must 
be approximated without any tension. In the isolation 
of tumors seated high up it is often ncces.sary to open the 
peritoneum of the vesicorectal cul-tie-sae. The proximal 
stump of the rectum is brought into the wound for the 
formation of an artificial anus or for suture and the ante- 
rior lip of the peritoneal wound is united at a suitable 
level with the sen>us layer of the intestine, so that the 
abdominal cavity is walletl off from the wound. AfU-r 
the introduction of eircular intestinal sutures a large 
drainage-tube is introduced tlirough the anus into the 
reetuni beyond the line of suture. 

Operations for Rectal Fistula. — Kectal fistula can be 
made to heal by division of tlie fistulous tract and the 
conver.sion of the tubular ulwr into an ojwn wound. In 
the operation for complete (islula a slender probe is intro- 
duced through the external fistulous opening, while the 
index-finger of the left hand is applied to the internal 
ojjcning, which often is appreciable as a loss of substance. 
The probe is thus passed tlirough the tract and enters the 
lumen of the bowel. A grooved director may be readily 
passed through the fistula by the side of the probe into 
the rectum and its extremity brought out through the 
onus. The soft (Kirts covering the fistula thus come to lie 
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up<iii thi' (lirc^^t^ir, iijKm which they are divideil with the 
kiiitt.'. By tht' introduction of tciiacida uftcr <livisiiin of 
the tissues tlic cliantctcr of the lining of the fistulons tract 
lan be rendered visible. As ii rule, the wonnd i« per- 
mitted to ileal hy graiiulatiun, although after extirjuition 
of the entire fisttdoust passage the wound can be closed 
completely by suture. 

Inecmiplete fixtulie must be converted into complete 
tistidic before being divided. In the pri'scnce of an in- 
complete oxterual tiftida the groove<I director is intnn 
dnoed and pushed into the rectum through the deejieRt 
portion of tJie fistula. Division of the fistula tlm« made 
complete is effected in the manner described. In the 
presence of an incomplete internal fistula, with ita open- 
ing upon the mucous membnme of the rectum the sound 
or the grtwved direc^tor is introduced from the rectum 
toward the skin. When the head of the probe is felt 
beneath the skin an incision is made down upon it and 
the complete ftstula thus establishe<I is divided in the 
manner described. In the presence of extensive fistiilouH 
formations it becomes necessary to follow the manifold 
ramifying passages often present and to open them 
a<lequately. 

Operation for HemorrhoidB. — Dilatations of the external 
hemorrhoidal veins do not require operative tnwtment. 
Operation is indicated only in those cases of dilatation of 
the intenud hemorrhoidal veins, with consecutive changes 
iu the mucous membrane, in which prolapse of the mucous 
membrane of the rectum has taken place, which makes 
itself apparent either only upon increased abtiominal 
pressure or habitually as a result of this influence. The 
prolapsed masses of mucous membrane are either destroyed 
with the actual cauterj', or subjected to atrophy through 
tlie elastic ligature, or excised by a bloodv operation. 

QiufeinztUion. — The jmtient occupies the position us in 
the operation for stone, or the lateral decubitus. By 
means of digitid dilatation of the auus the hemorrhoidal 
masses are expiwcd to view. They are grasped in seg- 
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ments with a c1aniji-f<>rco[>s and their base in siirrounded 
by Ijangeiilwt^k's flat forceps. The tumor lying tipon the 
broad ivory plate of the forceps is totally destroyed with 
the tip of the PaqiicliH eaiiterj', after whit'h the forceps is 
carefully removed. In the same manner the swellings 
throughout the entire cimumference of the rectum are 
destroyed, 

E/rtstir- Ligature. — The patient occupies the lateral 
deeubitus. By means of a clamp jwlyiv-foreeps the ex- 
truded mass of mucous membrane is grasped at its base 
and brought forward. The elastic ligature is passed 
around the neck of the no<lule behind the fitrceps and 
tightened and the nodule fixed by means of a silk thread 
tied anjund it. In this way the whole series of folds is 
included in three or four parts and ligatcd. The necrotic 
nodules are thrown off in the course of a week. 

Excision may he practised upon eacJi ntwiule individ- 
ually, or a circular incision is made through the skin 
around the anus and also through the mucous membrane 
of the rectum above the level of the iiodnles. The cylin- 
der of mucous membrane, together with the dilated veins, 
is dissected free from the sphincter and the margin of 
the mucous membrane is united by suture with the skin 
at the anus. 

Operation for Atresia of tbe Anna. — The incision is 
made in the j«>rinoal raphe from the apex of the coccyx 
to the ritot i>l' the scrotum {posterior commissure). Tne 
o|)erat<)r advances into the depth layer by layer, always 
keeping strictly iu the middle line. As a rule, the hhiish- 
colore<l cul-de-sac of the rei'tura is soon reached, and it is 
incised in the direction of the cutaneous incision. After 
the meconium has been disi^lmrged the bowel is united 
throughout its entire pcriplier\' to the skin by sutures pass- 
ing through the entire thickness of the wall of the intes- 
tine. If the cul-de-sac be situated high up, an effort 
should be made to reach the rectum by the sacral route. 
In the presence of atresia ani vcsiodis, vaginalis, an 
attempt is made to dissect free tlic lower end of the inte»- 
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tine by means of the same incision. The abnormal com- 
munication is divided with scdssors and the rectum is 
fixed in the wound by sutures in the manner described. 
The defect in the vagina or the bladder made by the 
separation of the rectum must have been closed pre- 
viously by suture. 

25 
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L puncture, 307 
AIhcuSscs, tHTiueal. opening of, 331 
AchillntCDatomy. 132 
Actual cautery, 39 
Air-puBBgcs. upcrntiaDB ou, 274 
Ampntation, ti6 
by circular incisiun. 8S 
by llHp-ini:lgion. Uti. Figa. 59-62 
b^ oval inclHiuii, 1(W 
circular, HS 

control of hemorrhaite after, 109 
control of hvmorrliitKo >"• ^ 
division oftbe bone in. lOS 
flap. INI 

steps of, 88 
indiuatiuns for, Sfl 
knives, 18 
of arm, ISt, PI. tl 
of finger through metacarpus, 174 
of foot at tarsomutataraal Joint, 
130 
intettar^al, 1 4(1 
PirogoHT'a motliud, 130 
of funiarm, 131 
of letc, 113 
Bier's melbod, 117 
by antdrior long t^guDientary 
perlasl«al flap, with a pus- 
lerliir short niusculutegn- 
mcnUry Bap. tin 
by sinxle lateral Bap, 117 
by tvro latural musGulotega- 

mentury flapa, 115 
by two lateral tegnmentar/ 

flaps of ec|iiitt aite, 114 
circular. 113. PI. 8 
cirnular method, Figs, K-58 
flap, 114 

Heiue'n method, 110 
sn pram all volar, by Syme's 

melhoil. 118 
of penis, 3tiS 



Aninula 
of (oc 



of Iocs iu the lutorphaluDgosl 
joint. 132 

(ullf througb the metatarsus, 
137 
of thigh. 154 
by flaps, 156 
by Orilty'B method, llil 
by means of circalar incision, 

oaleopluatic soprocondylar, 161 
oval. 108 

position of operator in, 8T 
position of patient Id, 87 
wound, care of, 109 
Aneurysms, ligatiuu of vesaala for. 



66 



u for, 384 



AuuB, atresia of, operation 

opcnLtiuus upon, 3T1I 

pn-t<~riiBtnral, formation of, 314 
Anhle-jolDt, resection of, 311 
Arehed saw, 42 

Arm. amputation of, 194. PI. 11 
Artery divided between two liga- 
tures, til. Fig. 39 
Arthrectomy, 193 
Arthrotomy, 193 

Atrmia of anus, operation for, 384 
Antoplasty aftvr trephining, £S4 
Axillary arl«rv, ligation of, S3, PI. 
3 
locfttioQ of, 63 



Baas i Ill's operatioi 
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Cele. mi 


Carotid arterj-. ligation of, 2»g 


Blei's mpthad of aniputAting leg, 




117 


luxations of hip as an in- 




dication for resection of 


319 


foot, ai7 


Billroth'* otuoul*. 303 


Cutration. 358 




Catheter Cond*, 323. SiF. 


lonjniB. 251 


metallic, introduction of. 338 


method of oranoplarty. 366 


retention. 334 


Bladder, operalioiis on, 348 


rigid, mode of introdncing, 327 


pnncture of. 336 


■oft. mode of introducing, 386 


Biimre of, 55 


Catheteriiation, 322 




posterior, 341 


Bloodless ii|ipruxiiiutiDii of woDnds, 


CilhBtors, varieties of, 323. 325 


U 


faulcrv. actual, 3!i 


methods of dividing tlnuea, 39 


Ueliotomy, 3W 


Blood? aiil:DrB.U 


mode of making incision in, 308 


Blunt dissection, 33 


CbaiD-saw. ii 


Blunt-pointed kuife. 17 




method of using, 34 


of elbow-Joint, 199 


Bone brane, Fig. 37 


Cbeiloplatty, Brons's, 353. Fig. 1S6 


division of, 41 


Bone-forcepa, 43 


DiefTenba'^h's, 353, Figs. 158, 163 


Bone-flhe»rs, 43 


Lnngeubeck's, SS2, Fig. 154 


Bones, division of. 17 


Chbteland mallet. 43 


perciit«riecus nailing nf, 63 




suture of, W 


ChoktystondyBia, 330 


Bo<rel, reaction of, 315 




snlureof, 53. Pl.l 




B™«hi»l artery, ligation of, fti, PI. 


Choleaystt^^DnoBtoiny, 321 


a 


Cholecystoiomy. 319 


Bramauu's operation for exposure 


Choledoehoduodenostoiuy, 321 


of hiadder. 350 


Cboledochotomy, 331 




Chapart's Joint, 149 


indioition for reseatiou of 


operation, 149 


foot, 317 


Circular saw, 43 


on paralytic Glub-fooC as an indj- 


Circumcision, 380 


catlou for resecUon of foot, 


Colostomy, 314, PI. 19 


217 


CunCinnlty, ligation In, G7 


Branns'a cheiloplasty, 252, Pig. 


Crlcothyrotomy. 275, 278 


15S 


Cubital artery, ligation of, 66, PL 3 


inoisioii for resection of elbow. 


Cutaneous ineisions, 25 




forms of, 25 


method of tibioeakaneai reac- 


Cyatopcxy, 349 


tion of fool, 218 


Cystotomy, 350 


modifioatioo of Pirogoff's arapn- 


suprapubic. 347 


Utlon, 131 




Bucrinator nerve, eitrahucml ei- 


349 


posure of, 269 


for atone. 348 


Budinger and Witiel's method of 


Ciemy's iuoisiou for reaching th» 


implantation of u relet. 379 


transveisu Haaure of the 


1 Biingner, dlvulsiun of vas defereus, 


liver. 319 


^- 358 


method of plastic operatiou od 


^^L smeller's saw, 42 


cheek, 357 
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DiMP dissection, 36 

Dieflenlxich's cheiloplisty, ass, 

Figa. 102, 153 
methml uf uranuplasty, 366 
DieuIofojr'H uspirator, 303 
Dissection bvtireen two rorceps. 33, 

Fig.3» 

deep, S6 

witli aid of grooved dire^ lor, 33, 
Fig. U 
Dittel on lateral prnAtat»;toniy, 357 
Ui vision of Iwiit, 41 
of tisBnes, IT 

bloDdlen muthoda, 39 
by pnuctunr, Xi 
with sclasura, 34. Pig. IT 
DoisJiit pedln vt«ry, liftatioa uf, 



Eonwor, 41, Fig. 21 
Elastic llEBtaru, 41 
Elbow-joint, ruBtctioD of, 190 
ElepbkntiBBia, ligation of vcjiselB 

for, 57 
Eiitero-auHxtumosla, 3 IT 
Entenstomy, 313 
Enaclcatieu, ea 

■t elbow-Joint, IflS 

at knne-Joiiit, 153 

of all four HnK«r8 lliroagh meta- 
carpHl boue, 175 

orrnut, flubiMtnitroliiid, 151) 

nf liami liy viraiilar iiiriiiion, 170 
by l1itr-li>L-iHiuiis. lei 

of tliiiijib tit cariKiuicIacHriial 

Hplli'[viT, liiialiuii uf vertebral 

arlerv I'ur, M 
IvsLniircli'tim-llii-liifeiarlijulQling 



nfr., 



, 112 



gf femur at hip-Joiul hy uetbod 

of EaiuHrub, III3 
of Bngcrs at interplialangcal 



I Kial joints, li 
Ursal, 144 




Exarticnlation of great toe, together 

nllh mi'tntaraal bone. 136 
with forniatiou of anterior and 
poBU-rior flapx, l(i3 
of haineruH, IMS 
by a circular incision and with 
longiludinal ineiaion by 
Esmarch'B method, IBS 
by a di^ltoid flap, Ifiti 
of leg at kuei'-Jotnt, 153 
of little finger, 1T4 
of little toe. together witb meta- 
tarsal bone, 139 
of toe in liilerphalangesl Joint, 
132 
Excision of prostate, 35G 
ExoluBiou of intestine, 317 
Extlrpatloji of bip, 107 
of sOQiinal veaiclefl, 356 
of testicle, 356 
Extremities, operations on, 57 
Extubator, ^B5 

Fabbicihs's method of operating 

for funionl hernia, Sil 
Femoral arltry, ligation of, at Jane- 
tion of middle and npper 
thirdtiorthlgh. 76, P1.4 
below Pimpart's ligament, 7S, 

PI. 4 
in addnctoc canal, 77, PI. B 
location of, 74 
hernia, operation for, 365 
radical oiieration for. 369 
Femnr. exarticnlation uf, 163. Sea 
Exarlieulatiim. 
oisteatauiy of. 221 
Fifth nerve, cxpoaure of second and 
third divisions by method 
uf KrISnlein,aT2 
exposure uf third division at bass 
of Bbull, -273 
Fiiiger, amputalion of. 174 
Fingers, cxarUcnlallou of, 167. See 
ErarticHbititni. 
reseeMun of, 206 
Fisluln. gutric, formation nf. 311 
intestinal, formation of, 313 
rectal, operation for, 3H2 
urethral, operation for, 363 
FlRurant, trocar of, 337 
Foot, amputation of. See AmpulO' 



Forearm, amputation of, ISl I 

Fowler oil appcudici^ifl. 322 
Fmnk'a miithod orga^trotamy, 313 
Free dissoction, 33 
Froutol nvrve, exposareaDd eltrac- 
tion of, 307 

Gitl-L-liLADDBS, opentioiu on, 31!) 

eltlrpatiou of, 330 
nature of, 56 
GalTaiiocaUHtlo Bnnre, 41 
Oalvitiiocaut«ry, 41 
Gasserian ganglion, extirpation nf, 

by method of Eniu9«. 3T4 
Oaatric flstnia, formatioa of, 311 
OnstroenterosMmy, 31S 
Gastrostomy , 311. PI. 19 
Oeni to- urinary organs, operations 

ou, 332 
Quisany's method of plastic opeta- 

tiou on nheeh, 239 
Gigli wire saw. 2ai 
Om (M. C.| on extirimtinn of en- 
Urged middle lobe of pros- 

tetB, 357 
Onlter, operation for, 29!) 

resection of, 301 
QraeTe's luciajon for ligation of in- 

noiuinate artery, 291 
GrHnny's knot, 82 
Ore»t toe. ezartloulatlon of. See 

ExartitulaiiiiH. 
Qritty'a incision for resection of 

wrist, 206 
operation, 161 
Grooved dlrtctor, diuectioti with aid 

of, 33, Fig. 14 
Giilltber's modiflc»tion afPirogoff'B 

amputation, 131, Pig». 7U, 



Uus 

Hahn's method of mseetion of 

knee-joint, 211 
Halsted's operktlon fur rcmovsl of 

breut, 3W 
Hand, enacleatlon of, 170 
Harelip. opunMona for, 2iS0 
Heine's method of amputation of 

leg, IlK 
Helfricb's operation for eiposure of 

bladder. 3^0 
Hemorrhage after ope rut Ion, control 

of; log 



of, 367 



for, 



Hetnorrhaida, cftuterJxatlon of, 383 

excision of, 384 

operation for, 3B3 

removal by elastic ligati 
Hernia, adherent, treatme 

femoral, operetion for. I 
radical operation for, 389 

inguinal, nperntinn for. 365 
radical operation for, 367 

operations for, 364 

radical operation for. 367 

nmbilical, radical opeiatio 

3n 

Herniotome, 34 
Herniotomy. 365 
Hetoroplasly aftci trephining, 224 

Huetra'a incision for TesMtlon of 

elbow, 204 
Hameroa, exarticnlation of, 185> 

See Exarlieulatiim. 
Hiit«r'9 tenoplasty, 51 
Hydrocele, operation for, 360 



Internal, ligation of, 373 
ligation nf, 372 
Incisions of tbe skiu. 25 
Inferior dental nerve, exposure of, 
270 
expoanre of, ivitbin dental 
canal. 270 
Infrahyoid pharyngotomy, 28T, PI. 

15 
Inframrbital nerve, expoaure and 

eitraction of, 8IH 
Illgnlnal beroio, operation fiir, 365 

radical operation fur, 3S7 
Injections, parenchymatous, 39 

Bubcutaneona, 39 
Innominate art«i7, ligation of. Sn 
Intertsrwl tutiput&tlon of foot. 146 

eisrticulation of fmit, 11!< 
Intestinal flstnla. fotmution of. 313 
Intestine, exclusion I'f. :!17 
Intf«tine<, operations <ii>, 311 
lutraglandnlar cnucleutiun of thy- 
roid gland, 300 
Intnbation of larynx. 234 

indications for, 281 i 

Intubator, 235 
Israel's method of plaatic ( 
ou cheek, 23S 




Itott pejoi, nnlon of bon« by, Sa, I^ugtubpck's dorsoradial inclsluD 



temporary Teaectioa of, ^t) 
npper, reaction af, 3311 
Jejnnostoiu}', 315 
JolntH. reseutiun of, 191 

KIDNKV, exrlsion of, S7i 

movftble, flmtinu of, 3TB 

opvnttiiiDH on, 37i 
Kiiee-jo[at, Tenection of, 300 
Koif^ btiiiit-puiuttd, tutthud uf 

divislun of tlesiiea nilh, 18 
methodB of usiii^ti 1^ 
varieties of, IT, IH, 1!) 
Kliota, tin 
Kuchcr on reaectlaii of bowel, 315, 

3I<1 
Kooher's angular incisioa for reaec- 
tioD of elbow, 205 
indiion for enuclcatioa of tbyroid 
Kland, 300 
for unilateral stniiaectomy. :XK> 
method of oitirpation of lougiK 



Eonlg'a autoplaaty afl«r trephining, 

inclalon foe resection of nukk- 

Joitit, 313 
method of ruaectiug kntxr-joint. 

313 

modiflcation of I^ngcnbctk'a ro- 

«ection of hip, 30S 

operation for iu(ddk<-nose, STiH 

Kraase'n flap for exposure of Gasso- 

riau KUiiKlioii. Sas 

method of eiCirpBlion i>f Oaase- 

■kin-f-raairig, 354 
Kronloiii'a method of exposing 

H-coiid tind third divisii 

of fifth nervu, 272 
ESater on protection of thora 

mary kI^o^, 306 



Lanqkkrkck' 






for infrahyoid pharyngotomy, 

2«li 
for reseotlon of ankle-joint, 311 
for rcmMJtiou of el bow -Jo lot, IW 
for resection Of lower-jaw, 'HO, 
PI. 13 
aetliod of exaisiou of hip-Joint, 



307 



1 of 



tbouldcr -joint, 
ipper jaw, 333 



Laryngofiasure, 375 

Idryugolomy, 275 

Larynx, extirpation 

27T 

intubation of. 384 
otwuiug of. 375 
Lufort's modification of Pirogoff'i 

aiopuUtion, 131, Fig. SO 
iMg, tuupatation of, 113. See Aaipu- 

exsTticulatioD of. 8eo Eturlimla- 

Lenibert'H suture, PI. 1, Fig. 1. A 
I.igntion, cutaneous incision for, 58 
iu cnntinuity, iiidicationa for, 57 

method of. .sa 
in upper extremity. 63 
lueutinn aud identification of ar- 

terv in, 59 
of niillury artery, 83, PI. 2 
of bicipital artery, GS 
of brachial artery, S5, PI. 2 
of carotid artery. 2S3 
of cubital artery, 06. PI. 3 
of doiailifl pedis artery, 85 
of rc-nioml artery at Junction of 
middle and upper thirds of 
thigb. TT) 
twion Poupart's ligsmont, T^i, 

PI. 4 
cutaneous inciiiion for. Fig. 4B 
in adductor canal, 77, PI. 5 
of iliac nrlery. 372 
uf innominate artery, 301 
of internal mammary artery, 304 
of internal sapheuoua vein for 

varicose veins, 77 
of lingual artery, 3R5, PI. IT 
of popliteal artery, 77, PI. 6 

cutaneous lacision for. Fig. 




I 392 



UgfttioQ of mdiftl and ulnar 
rirs. 70. PI. 3 
of Bnbtlavian artery, 295 
above tlio clavicle, 39T 
belan- tliv clavicle, 2S8 
at thyroid arteir, 2M 

inferior, 2U9 
of libial arteries, 80, PI. 7 
of TewelH in continuity, S7 
LiKntun, elastic, 41 

IcDit, method of tieioi;. Gl 
Lineal artery, ligati ' " 



arte- ; Muscles of popliteal space and calf, 
' Fig. 50 

of thitrli, arrangement of. Fig. 



NAtufor uniting soTercd bones, 52, 



IT 



. , ;eof, ?7i 
LiHfrauii'a articular liue, 140, 141 

operation, 130 
Lisler's dorao-ulnar liicision fur > 
wi'tlon of wrlBt, 20S 
lead-plat« snhire, 49 
LIthulapaxy. 34Q 



N^jalon 8 operation for 
of, 2S5, PI. I Nephrectomy, 374 
Nephropexy, 376 
Neplirorrhaphy, 376 
Nephrotomy, 374 



Little 



. , . tarticulatioii of. See 

Eiarlicalation, 
LiJcke'E and Schude'H iuciBiau for 
resection of hip, 209 

Macktvek on lupracundylar ostc- 

otouiy of foniiir, 2SI 
Ualgaigiie'i InolBinn for reaection 



of a 






Infmhyold pharyngotoiny, 287 
operation, 151 
for harelip, SeO 
Uaiamary artery. Internal, ligation 
of. 304 
gland, removal of, 304 
Haydl on uretero-cnlerostomy for 

eetopy of bladder. 37H 
UcBuruey's inciaion for resection 
of vermiform appenilii. 
321 
Mental nerve, exposure of. 371 
Mikiilica'a method of eipoBiuR 
third division of tifth 

Hiraltlt-Ijongeubevk'B opctalioii fur 

harelip, 360 
Mohrcnheim's triangle, 398 
Monro, point of, for abdominal 



ellHiw, a04 
Murphy's anaslomotie button, 316 
MuHclea, divided, suture of. 49 
of leg, anterior, arrangement of. 



Nerves, extiaction o^ 267 

operations on, £66 
Neurectomy, a«T7 
Neurexaireais, 367 
Neuroplasty, 61 
Neorotomy, 266 
Niebaua's operation for exposure of 

bladder, 350 
Hose, plastic restorstloD of, 'iSi 

0'Dwyi!B'b outfit for intubation of 

larynx, 364, Sfti 
Ollier'a bayonet-incision for rc«ec- 

tion of elboiT, 204 
Omphaleotumy, 372 
Omphalocele, incan-e rated, opera- 
tion for. 371 
OsHcous arthrectuniy, IBS 
Ostcoclaais, 44 
Osteoclasts, 44 
Oateotomia colli femoris, S2I 

intertrochauteri», 221 
Osteotomy. 218. 
of femur, 231 
of tibia. 221 
EUpracondylar, of femur, 1231 

Palate, hard, plastic operatlona 
on, 366 
Mft. plaBtic opentions on. 365 
Patio dI in, therm o-eau to rv uf, 41, 

Fig. IB 
Paracentesis abdominal is. 307 

thoracis, 303 
Paraneural suture, 51 
Paratendiuous sutare. 50 
Paravicini's method of exposing 
inferior dental nerve, 270 
rnrenchyniatous iujecUous, 38 




Pkrit'l incision tot leieetlou at el- 

iMW-joint, 199 
PeniH, ampuutiori uf, 'Jffi 
PervaMuuoiu nailiu); oC bones. 53 
Pi^rictwsl abscesavs, opeuing of, 331 
Perinenral nuture, 51 
Ptuiryngotoniy, 287 
• infrahjold, 'if?. PI. 15 
Phimosis, opuntiun for. 360 
Phlebotomy, CO, Fig. M 
Pirogoff's nmpntatJDii of foot, 120 
Plastic operations, 25S 
Point of MoDin. 307 
Polloaou'a methoil of eiart ten latin g 

left ut knee-joint, 154 
Poncet's ope rati nil of urutiirostomy, 

Poplit«U arlcry, ligation of, 77, PI. 

E 
PrvteruntD rsl anas, formation of, 

3U 
Primary suture, M 
Prostata, Bicisiou of, XW 
Pro9(Bte gland I operation upon, 

3M 
PT«t«CeCtain.v, 356 

lateral, X>7 
Pmstatotomy, 3^ 
Puncture, eiplocstary. 39 

mode of performing, 38 

of abdomeu, :ifl7 

of bladder. 33G 

Rackbt incision. 112 
Radial artery, ligation of. 70, PI. 3 
Soamputatioa. iadicatious for. 66 
Beclal QaUila, aprrations for, 3BS 
" I, operatious opon, 379 

(ton of. 3S0 
sacral exposure of, 381 
Seef knot. Fig. 40 
Regnoli's mottiod of submental re- 
moval of tongqe, 251 
Brseotion knives. IS 
knife, mode of using, 18, Pig. II 
of ankle-joint, an 

by Konlg's iuciuou. 213 
by Langea beck's incisioo, 

•ill 
by RevBrdin-Kochet method, 
214 
of bowel, 315 

of elbow-joint through a dorsal 
loDgltudlual incision, 199 




of goili-r, 301 

of hjpjuiut, 207 

of joints, indlcatioDS for, 192 

of the extremities, 191 
of knee-joint, 209 
of lower jaw, 234 

tempomry, 239 



of skul 



I, 380 



237 



of upper jaw, 229 
of van dpfereus, 357 
of vcnuiform appandli, 3E1 
of wrist-joint, 306 
subperiosteal, 191 
Retention-catheter, 334 
Botmctoni, use of, in dissection, 

26 
Reunion of tissues, 41 
Bevcrdin-Kooher method of re- 
sectiun of ankle-joint, 214 
Rhinoplasty. 264 
Rorer's inolsion for resection of hip- 

jolut, 209 
Bydygier on shortening of leg after 
resection of knee as an in- 
dication far resection of 
foot, 217 

Saddle-nose, operation for, 356 

Ssilor-B knot, 62 

SalzuT on danger of excluded por- 
tion of bowel iu exalusion. 
318 

Sailer's method of exposing third 
dlTixion of fifth nerve, 273 

Sartorius muscle, course of, 48 

Saw, Botcher's arobed, 42 



Smipel, bellied, 17 
Hcissora. division with, 34, Fig. IT 
Si'outetten'a method of oral ampa- 
'tation, 103 




ShouldBr-joinl, rewction of, 193. 




See Eatcliau. 


simple tuolt«l, 44, Fig. 25 


8kiD, circulur iiicisiou uf, 25 


intioduttioo of, 45, Fig. 31 


divlBioii of, from tritbin autnanl, 




25 




metbod of holding knife iu. 18 


Synovial artlirecKMuy, 193 


Skln-gnrtinK, 54 


Sayuuinowskj-'s ineiaiiin for rauo- 


Skull, teuiporary resection of, 327 


tloD Of elbow. 204 






wire, 41, Fig. 20 


TaWPoN-cANSULA in traebeotomy, 


Soft parta, divisiou of. IT 


2S3 


8uim«nbnre'8 metliod of ciposlog 
inferinrdejiuil nerve, 270 


Tenncala. uaeof, iu surgieal ditaec- 
tion.2ti 


Ssabannjtff's operation, 182 


Tendons, satare of, 49 


8l»pliylorrli»phy, 2(r. 


Te>iopliuty,5l 




Tenotome, mode of uaiag, 18, Figa. 


of middle laciiiugeal 


12.13 


attvry, 228 


Tenotfiuies, IS 


Stirrup incision. US 


Testicle, extirpation of, 3SS 


S|r,uijiih. ..jiiTjilioiis i>ii. 311 


Therm ocauH^ry of Paquclin, 41, 




Fig. in 




Thienich's extnirlioii of ner\-ra,2e7 




xkin-graftini!. 251 


Bui>ii-Irii^iitoid uuucliallion iif fool. 
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nmkliiR. 3B 


299 




superior, limtiou of. 2»4 




gland, intngilandulBr ennclea- 


^1 


tion, 300 
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Suture, bloodv. 44 
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deep, 49 
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Trephining, 223 

indications fur, 22''^ 
Trigeminal neuralgia, lifi^tioQ of 

carotid artery for, 58 
Trigeminus, operations on, 274 
Trocar, mode of using, 38 
Trzetizky on injury of vessels in 

abdominal puncture, 307 
Tumors of tongue, excision of, 243 

Ulnab artery, ligation of, 70, 

PI. 3 
Umbilical hernia, radical operation 

for, 371 
Unilateral strumectomy, 300 
Uranoplasty, 2G6 
Ureter, inflammation of, 379 

operations on, 377 
Uretero-enterostomy, 378 
Ureterolithotomy, 377 
Ureteroneocystostomy, 378 
Urethral fistula, o]>eration for, 

3C: 
Urethrostomy, 345 
Urethrotomy, external, 337 

indications for, 342 

internal, 343 

with a guide, 340 

without a guide, 340 

Van Hook's invagination suture, 

379 
Vas deferens, divulsion of, 358 

extirpation of, 358 

resection and extirpation of, 357 



Velpeau's incision for resection of 

upper jaw, 232 
method of resection of hip-joint, 

207 
Venous infusion of saline solution, 

69 
Vermiform appendix, 321 
Verneuil's o|)eration, 164 
Vogt's incision for resection of 

elbow, 204 
Volkmann's method of resection of 

knee-joint, 211 
operation for hydrocele, 360 
Von Walther on reimplantation of 

bone after trephining, 224 

Walther's method of exarticu- 

lating little finger, 174 
Weber on cutaneous incision for re- 
section of upper jaw, 230 
Wire loop for division of tissues, 
46, Fig. 20 
saw, 43 
Witzel's method of cystostomy, 313 
Wladimiroff and Mikulicz method 

of resection of foot, 214 
Wolff*'s method of uranoplasty, 266 
Wolfler, incomplete exclusion of the 

bowel, 317 
Wolfier's gauze-imd suture, 49 
Wrist-joint, resection of, 205 

Zuckerkandl's operation for ex- 
posure of buccinator nerve, 
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SAUNDERS' 

MEDICAL HAND-ATLASES. 



The scries of books included under this litle consi&l^uraultionzed Iranslacions 
into English of ihe world-rsmous Lehmann Medicinisctie Handatlanten, 
which fur BclentiGc accuracy, pictorial beauty, compactness, and chcap- 
nesB surpau any similar vulumes ever |iubli!:hed. 

Each volume coutuos Troni 50 to lOO colored plates, executed by the 
most skilful German htho|;rBpheis, besides numerous il lust lal ions in Ihe leit. 
There is a full and appropriale description, and each book contains a con- 
densed but adequate Outline of the subject Ui which it is devoted. 

One of Ihe most valuable features of these aliases is that they offer a ready 
and satiafactoiy substitute for clinical observation. Such observation, 
of course, is available only to the residents in la^e medical centers; and even 
then the requisite rariely is seen only after long years of routine hospital work. 
To those unable to attend iiDponanl clinics the«e books will be absolutely indis- 
pensable, as prrienting in a complete and convenient form the most accurate re. 
productions of clinical work, inleriireted by liie most competent of clinical teachers. 

While appieclating the value of such colored plates. Ihe profession has 
heretofore been praclicaiiy debarred from purchasing similar works because of 
their exiremeiy high price, made necessary by a limited sale and an enoimous 
eipenseof production. In planning this series, however, arrangements were 
made with representative publishers in the chief medical centers of the world 
for the publication of translations of the aliases into nine different languages, 
the lithographic plates for all being made in Germany, where work of this kind 
has been brouglil to the gteolesl pcifedion. Ihe enormou!^ expense of making 
the plates being shared by Ihe various published, (he cost 10 each one wns 
reduced lo practically one-tenth. Thus by reasoti of their universal transla- 
tion and reproduction. alTording inlemalional distrilmtion, the publishets have 
been enabied to secure for lliese aliases Ihe best artistic and prefessional 
talent, lo produce them in the most elegant style, and yet lo ulfer them a( a 
price heretofore unapproactaed in cbeapness. The great success of the 
undertakine is demonstrated by the foci that ihe volumes have already appeared 
in nine different languages— German, English, French, Italian, Russian, 
Spanish, Danish, Swedish, and Hungarian. 

Ill view of the unprecedented success of these woiks, Mr. Snundeis has con- 
tracted with Ihe publisher of the original German edition for one hundred 
thousand copies of the aliases. In consideration of this enormous under- 
laking,the publisher has been enabled lo prepare and furnish special addilionol 
colored plales, making the series even handsomer and more complete ihan 
was origin atlv intended. 

As an indication of llie great jiractical value of the aliases and of the 
iinineRse favor with which they have been received, it should be noted ihal the 
Medical Department of the U. S. Army has adopted the " Alias of Opera- 
■ e Surety " as iti slandord, and has ordered the book in lat^e quanlitles for 

■-'"•■■ — '•• Ihe various rcRimenis and army |.io.sLs. 

careful and CDm|ielenl editorial supervision has been secured in 

the English edilion as in Ihe originals. The Iranslnlions have been edited by 

Ihe leadini: American specialista in Ihe diifrrent subjects. The volumes are 

of a uniform ami convenienl st2e (SX7?J inches), and arc subslnntially bound. 

(/"or liil a/ Veluma m Ikis Seriti, tei nixt pagt.) 
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SAUNDERS' MEDICAL HAND-ATLASES. 

VOLUMES NOT READY. 
Atlas or InUroal Medicine and Clinical DlagnosU. By Dr. Cut. 

Jakob, of Eilangeii. Eiiiied by Augustus A, Eshnsr, M. D.. rrofessor 
of Clinical Medicine in the I'hiladdpbia Pulydinie; Allending Ph;»ciui 
lo ihc Philadelphia HoipitAl. bS colored pUles, aod 64 illoitnUioiis in (he 
lexl. ClMb, f 3.00 net. 

" The charm of the boalt ii lu dearnna, CQDCiicneii, and the iccuncf ud beaun of in 

lUiiiIraiiDiH. li deal! iiitti <acu. tt •iiidly illmlnUs thoK l*cu. tl ii a idsaiiii work 

put i[)C<^:her Sot ready refcrenct-" — Br*cklyn MtdieaiJoiKniAi. 

AtTas of Lc<al Medicine. B^Dr. E.R.voNHuKUANN.afVienna. Edited 
by Kreqerick Pkieicjon, M. D., Clinical Profeuot of Menial Disoun, 
Womiui'i Medical College, New York ; Chief of Clinic, Ncrvoui Dcpt., 
College of Physidans and Surt^ns, New York. With 13a colored lipira 
on 56 pJKlea, and 193 beautiful hklf-toiie iliuMraliom. Cloth, Sj.JO net. 
'■ Hnf>nnni>-> 'Allai of Le(al Medicine 

WDtW '■—PkilaJt^kia lilt,<iia! J-urmtl 

Atlaa of Diseases of the Larynx. By D«. L. GrUnwalp, of Munich. 
Edited by CharlE-S F. Gravsiin, M, D., Lecturer on IjMytigalogy and 
Rhinology in the University iif Peliniylvunia L rbysician-in-Charge, Thro«l 
and No» Deparlmetil, l-lospital of the Univenlly of Pennsylvania. With 
107 colored figuira oti 44 pbucs.and 25 texl-illustraliont. Clolh,y3.5o net. 
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», and rii(Krt iaryngolo^ia."- 
1. HlJkali,^ ■■-■■' ■' 

Atlas of OperatlveSurgery. ByDR.O.ZucKi>RKANtii,ofVi«naa. Edited 

by J, CEIAI.MRR3 DaChsta, M. D., Clinical Pmfessor nf Sui^eiy, Jefferson 

Medica] College, Philadelphia; Surgeon (o the Philadelphia iios{MUt. With 

24 colored pilates and Z17 text illiulralions. Clotb, S3.00 ticl. 

"We kimwof no othci irork ihal comlrina iiKh a wotth oT btauliSil illuHnliOK inlh 

and ID uaetiil both for ihe beginner and Sir one who waha 10 incicuc hii kaewledae of opn^ 
I^Mt >uniciy.--^™-,-*f«r ArrdicMjcki WKluntckrifl. 

Atlas of SyphllU and the Venereal Diseases. By Prof. Dk. Frakx 
Mkacek, of Vienna. Edited by L, BoLroN Bangs, M, D., (ale rrofevot ' 
of Genilo-Urinarr and Venereal DLseaaes, New York Pnl-GraduUe Mcdl- I 
eal School and Hospital. With 71 colored plates from original watcr-col»r(, 
and 16 black- and white illuslralions. Clolh, I3.50 nel. 
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IN PREPARATION. 
Atlas of External Diseases of the Eye. By Dr. O. Haar. or Zurich. 

1 Edited by G. E. nt ScHWEisiTZ. M. D.. Professor of Onhlhalmoloey. 

I Jefferson Mcdic:il College. Philadelphia. With loo colored illiWtalion*. 

\ Atlas of Skin Diseases. By Prop. Dr. Franz Mracsk. oT Vienna. 

h Eilited by Henry W. Stelwagon. M. D.. Clinical Piofeaor oT Doma- 
^v loloey. JefTuisnn MeiMcal College, i'hiladelphia. Wiih 80 colored plates, 
^^^ Atlu dI PathotoRlcal MlitoioEr. Atlas ol Operallvc Ovaecslosr. 
^^^K AtUtol Orthopedic Si—~— '•• ' " — 1.1-.—, 
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•AN AMERICAN TEXT-BOOK OF PHYSIOLOGY, Edited by 
H. lIuWELL, Ph. D., M. D.. Professor of Physiology in Ihc 
Johns Hopkins Univeraily, Ballimote, Md. One haniisome odavo volume 
of 1052 pages, fully lUusu-aled. Prices : Qolh, J6.00 nel ; Sbeep or Half- 
Morocco, 17.00 net. 

This work is ihe most notable atlempl yet made in Amrrica lo combine in 
nnc volume the entire subject of Hutnan Physiology by well-known teachrra 
who have given espedal stuiiy to thai pan of the suWect upon which ihey wriie. 
The completed work represents the present stains of the science of Phyilolritiy, 
particularly from the slaiidpoinl of the student of medicine nod of the medico] 

The collaboration of several teachers in the pcepDration of an elementary tEKt- 
book ol physiology is UDiLsual,lhe almost invariable rule heretofore having been 
fc»a single anthorlo write the entire hook. One of Ihe advantages to l« lie rived 
from this ciilliboralion method is that the more limited literature necessary for 
consuhation by each author has enabled him to base his elementary account 
upon a comprehensive knowledge of the subject assigned 10 him 1 another, and 
perhaps tlie most importajit, advantage is that the student gains the point of view 
of a number of leiichen. In a measure he reaps the same bcneiil ns would be 
obtained by following cQumes of instruction under difletent teacher*. The 
diflcrent stuidoNntt assumed, and the differences in emphasis laid upon the 
various hnes of procedure, chemical, physical, and analomical, shonlit give ihe 
student a belter insight into the methods of the science as it exists to-day, The 
work will also be found useful lo many medical practitioners who may wish lo 
keep in touch with the development of modern physiology. 
rONTBIBITTOIMl 
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•AN AMERICAN TEXT-BOOK OF APPLIED THERAPEU- 
TICS. For the Use of Ptactilionera and Students. Edited by 
James C. Wii^on, M, D., rtofesLr of ihe Practice of Medicine and of 
ainical Medicine in the Jefferson Medical Collie. One handsome octavo 
volume of 1326 pages. Illustrated. Prices: Cloth, f 7.00 acti Sheep nr 
Half-Morocco. «8.oa net. 

TAe arrangtmenl of this volume has been based, so far as possible, upon 
modem pathologic doorinei, beginning with the intoxications, and following 
with infeclinns, diseases due to internal parasites, diseases of undetermined 
origin, and finally the disorders of the several bodily systems — digestive, re- 
spiratory, circulatory, renal, nervous, and cutaneous. It was Ihuugbl ptisperlo 
include also a consideration of the disorder of pregnancy. 

ihi artules, with two exceptions, are the contributions of American writen. 
Written from the standpoint of the practitioner, the aim of the work is to fadli- 
tale the application of knowledge to the prevention, the cure, and the altevia- 
tion nf disease. The endeavor throughout hns been to confoim to the title of 
the book— Applieil Therapeutics — to indicate the course of Ireal 
pursued at the bedside, rather (ban to name a list of drugs that ha» 
at one lime or another. 

Tkt Hit of eoniributors comprises the names of mant who have acquired dii- 
liiiclion B:< practitioners and leacheis of practice, of clinical medicine, and of 
the specialties. 

L-OXTKlBCTORSi 
1. E. Alklns, 



Su|<r Bniirn, OiicacD, ill. 

illi.n C. ^bnty^ OisrinticHilk. Va. 
J<An Uialiun DaOxD, Philuli., P*. 
1 N. Diinlbnb, ChlciBn, III. 
John L. Damon, Jr., OiiirlaKHi, S. C 
F. X. Dcreuo, Philnddplib. Pb. 
CcMgc Dock. Ann Arbor. Mich. 
RobenT. Edu, Jamaica PUIn. Hnu. 
Auniitiu A. Eihner. FhllnikiphU, Pa. 
J. T. EikHdEe, Dbdvct, Ol. 
P. ForchhelQur, aDdBDVl, O. 
Cari Frk. PtilfaddphEi, Pa. 
Edwin E, Giahiui, FMIadclphla, Pa. 
John Guli«Tu. PhEladElphla, Pn. 
FrEdcrick P. Henrr, Phllidduliia, Pa. 
Gny Hliudale, Pbilsdelplilii. Ps. 
Orfilie Horwiii. Phn»*lphl3, P». 
W. W, Jotimion. WtuhlngiM., D. C. 
EmesE LnplHcc. Fhilodriphl*, Pa. 



[. Jimei Mcndric Uord. Philaddphii, I>a. 
John NolaDd Maekcoiic, BaliivoR. Ud. 
J. W. McUusUln. Auilln. Tchl 
A. La-rcnnHuu, Scm\m, Mul 
(,-haria K. Mab, Pbil>dd|>h<a, Pa. 

Shn X. MIkIkII. PhibiMphU. Pa. 
. P. N<>nbnip,N<wYori>Cit*. 
WUliam OilET.^ItlHiaK. Hd. 
FrEderIck A. Pukard, Fhlladdphi*. Pa. 
I'hcDptallua PaiviB, Pbiladdph&rFa. 
Beaven Ralcc, Londim. Endud. 
E. O. SbikopiaK, Pliilmd^shia. Pl 
Wharton Sinfler, PbiUddphIa, Pa. 
LouteSurr, P>iiUiIdphia,7a. 
Hnrv W. Sielncon, Phlladctpbta, Pa. 
lamaSlenrt. UDiiLTal.OiBda. 
a»rl» G. SlDcktoo. BulTalo, N. V. 
Janet I'noD, Philadcintiia, Pa. 
Victor C. Vxichan, Add Aflwt, Mick. 
UaiB T. Wkiimker. Clnchinall. O. 
]. C. Wil»n, PhMaddphia, Pa. 
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"The whole field of medicine hni bees well covered. The work I1 thoroiighlr pncila]. 
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CATALOGUE OF MEDICAL WORKS. 7 

•AN AMERICAN TEXT-BOOK OF OBSTETRICS. Ediled by 
Richard C. Norris, M. D. ; An Editor, Rohert L. Dickinson, M. D, 
One liandcome octavo volume of over looo pages, with nearly 900 colored 
and hajrione illustialions. Prices: Cloth, ly.oOi Sheep ax Hnir-Murocco, 



The advent of each successive volume of the itriti o( the AMERICAN TEXT- 
Books hi^ been Eignaliied by the most flattering eomnient from both the Press 
and the Pnfe^ion. The high coniideiation received by these text-books, ind 
their attainment to an aulhoritalive position in cuirenl medical lilcrature, have 
been maltets of deep iHlernalienal interest, which Unds its fullest expression in 
the demand for these publicationi from ftll pnrls of the civilised world. 

In the prepariiion of the "American Tbxt-Book of Obstetrics" the 
edilor has called to his aid prolicienl collaborators whose professional prominence 
entitles ihcra to rceoenilion, and whose disquisitions exemplify Ptacdcal 
Obstelrica. While these writers were each assigned special themes for dis- 
cussiun, the correlation of the subjecl-mntter is, nevertheless, such as eiksures 
logical connection in treatment, the deductions of which thoroughly represent 
Ihe latest advances in the science, and which elucidate tht btsi moJtm milhedt 
if preiedart. 

The more conspicuous feature of the treatise is its wealth of illustrative 
matter. The production of the illusirations hid been in progress for severftt 
years, under the personal supervision of Robert L. Dickinson, M. D., to whose 
aitisiic judgment and professional experience is due the most Btimptuously 
fUustiated work of the period. By meanii of the photographic art, combined 
with the skill of the artist and draughtsman, conventional illustration is super- 
seded by rational methods of delineation. 

Furthermore, the volume \^ a revelation as to (he possibilities that may be 
reached in mechanical cxecntinn, through Ihe unsparing hand of its poblisber. 
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*AN AMERICAN TEXT-BOOK OF THE THEORY AND 
PRACTICE OF MEDICINE. By American Teachers. Ediled 
by WiLMAM PEb'PER, M. D„ LL.U., Provost and Ttufcssor of the Theory 
aad Practice of Medicine and of Clinical Medicine in the Universil)- of 
Pennsylvania. Cumplete in iwo handwrne rojal.octavo voliunesof alx>ut 
tooo pages each, with iUustnuioni to elucidate the lex I wherever necessuy. 
Price per Volume: Cloth, f 5.00 nei; Sheep 01 Half- Morocco. (6.00 net 

VOLUME I. CONTAOIBl 

Hygiene.— FcvEn(E.pbeincTa1, Simple Con. ' ffiymibl, Ctinden Uk) TeDruH — luliercu- 

llDUFtf, I'vphm, Typholti. Epidemic Cenbn>- Icuit, SciDfula. Svotiilii, Uiphilierla. Eryiipe- 

■pinil MeDJivilli, and ReJapiIni}.— Scarln. lu. Malaiia, Cholera. 3n>l VdUio Fever.— 

iTna. M.SUI0, RQihdn, VnrivU, Virieknd. Nervout, Mutuilir, >i>d Menul DiuuaK. 
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I, Arterla and VeiBi. | Thramlniii. Fever, and Barlerialocir. 
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The atliclea are not wrilten »s though addre«e<l to students in Icdurct, bd 
arc exhaustive descriptions of rltseases, with the newest facta as re^ids Causa- 

lion, Symptomatoli^y, Diagnosis, Pn^^osis, and Treatment, including a la^ 
number of approved formula;. Tbe recent advances made in Ihc study 
of the bacterial origin of various disease* are fully described, sa well as IIk 
bearing of the knowledge sn gained upon prevenlion and cure. The SDhjecn 
of B4ctcriol<^ as a whole and of Immunity nre fully considered in ■ separate 

Methods of diagnosis are given the most minute and csTeful attention, Ihus 
enabling the reader to learn the very latest methods of inve-^li gallon wilhoul 
consulting works specially devoted to the subject. 
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•AN AMERICAN TEXT-BOOK OP SURGERY. EdLled by WiL- 
i-PAu W. Keek, M. D., LL.D., and J. William White, M. D., Ph. D. 

Forming one Landaome loyol-octavo volume of 1 150 pages (10 x 7 inches), 
with 500 wooJ-culs ID lexl, Emd 37 colored and half-lone jilales, many of 
ihem engraved from original photographs and drawings furnished by the 
Wilhois. Prices : Clolh, $7.00 net; Sheep or Half-Morocco, JS.oo net. 
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SBCORD EDinoH, BB7IBED Aim EHtA&OED. 
Section devoted to " Ttie U>e ai the Rbol 



n Sui^ery." 



The want of a lexl-hook which could be used liy the praclit;oner and at the 
tune time be recommended to the medical student has been deeply fell, espe- 
cially by teachers of surgery; hence, when it was luggested to a number of 
these ihal it Would be well to unite in preparing > lext-book of this description, 
{Treat unantniity of opinion was found lo exisi, and the gentlemeD below named 
gladly consented to join in its production. While there is no distinctive Amer- 
ican Sui^ery, yel America has contrijiuted very largely to the pn^rcaa of modern 
surgery, and among the foremost of those who have Bided in developing this art 
and science will be found the authors of the present volume. All of them are 
teachers of surgery in leading medical schools and hospitals in the United State* 
and Canada, 

Eipecial prominence has been given to Surgical Bacteriology, a feature which 
is believed to be unique in a surgical text-book in the English language. Asep- 
sis and Antisepsis have received particular attention. The text is brought well 
ap to date in such impoitant branches as cerebisl, spinal, intestinal, and pelvic 
■aigery, the most important and newest operations m these departments being 
described and illustrated. 

TTie text of the entire book has been submitted (0 all the authors Tor their 
mutual criticiim and revision— an idea iu book-making that is entirely new and 
original. The book as a whole, therefore, expresses on all the important sur- 
gical topics of the day the c.msensus of opinion of the eminent surgeons who 
have joined in its preparation. 

One of the most attractive features of the book is its illustrations. Very 
many of them are original and faithful reproductions of photogiaphs taken 
directly from pitleats or from specimens. 
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AN AMERICAN TEXT-BOOK OF GYNECOLOGY. MEDICAL 
AND SURGICAL, Tor the use ol Students and Practitioners. 

Edited by J. M. Baldv, M. D. Formiag a bandsome lojral-oclavo volume, 
Willi j4l illu.Jratiiin'i m test and j8 colurvil anil lialf-iiiiie ]iliiles. hicts: 
Clo.h, *6,00 uel; Sheep nr Half- Morocco. *7.oo nel. 

SBCONII BDinOH. THOBOUQHLT REVISED. 

In thi« vnlume all anUomical defCriptiom, excepting those esenlial lo > dial 
unricraianding of the text, hive been omitted, the illustrations Iwing largely de. 
pended upon lo elucidate the anatomy of ihe pans. This work, which a 
ihotoughly practical in ita teachings, is intended, as its title implies, lo be t 
working text-book for physicians and students. A clear line of lieument hai 
been laid down in every case, and although no alteinpC has been made to dis- 
cuss mooted points, slill Ihe most important of Ihese have been noted and ex- 
pl.-iined. The operation; recommended are fully illustrated, so lliat the reader, 
having a picture of the procedure desi-riheit in the text under his eye, cannot fail 
to gra.''P the idea. All extraneous matter and discusiions have betn carefully 
excluded, the attempt being made to allow no unnecessary details to cumlm 
the text. The suhject-muler is brought up lo date at every paint, and the 
work is as nearly as possible the combined opinions of the ten specialists who 
%ure as ihe aulhois. 

In the revised edition much new maleiial has been added, and some of the 
old eliminated or modified. Mote than forty of the old illustrations have been 
replaced by new ones, which add very materially lo the clucid.ition of the 
text, a-H they picture methods, not specimens. The chapters on technique and 
afier-trcalmeiit have been considerably enlarged, and the tJOHiona devoted to 
plastic work have been so greatiy improved as to be practically new. Hyste- 
rectomy has been rewritten, and all the descriptions of operative pmcedutes 
have been careruUy revised and fully illustrated. 
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*AN AMERICAN TEXT-BOOK OF THE DISEASES OF CHIL- 
DREN. By American Teachers. Edited by Louis Starr, M. D., 
assisted by Thompson S. Westcott, M. D. In one handsome royal-8vo 
volume of 1250 pages, profusely illustrated with wood-cuts, half-tone and 
colored plates. Net Prices: Cloth, I7.00; Sheep or Half-Morocco, fS.oo. 

8BC0MD EDITION, BBVISED AND ENLARGED. 

The plan of this work embraces a series of original articles written by some 
sixty well-known pcediatrists, representing collectively the teaclnngs of the most 
prominent medical schools and colleges of America. The work is intended to 
be a PRACTICAL book, suitable for constant and handy reference by the practi- 
tioner and the advanced student. 

EUpecial attention has been given to the latest accepted teachings upon the 
etiology, symptoms, pathology, diagnosis, and treatment of the disorders of chil- 
dren, with the introduction of many special formulae and therapeutic procedures. 

In this new edition the whole subject matter has been carefully revised, new 
articles added, some original papers emended, and a number entirely rewritten. 
The new articles include ••Modified Milk and Percentage Milk- Mixtures," 
•• Lithemia," and a section on ** Orthopedics." Those rewritten are " Typhoid 
Fever," "Rubella," "Chicken-pox," "Tuberculous Meningitis," "Hydroceph- 
alus," and "Scurvy;" while extensive revision has been made in ** Infant 
Feeding," " Measles," " Diphtheria," and " Cretinism." The volume has thus 
been much increased in size by the introduction of fresh material. 
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* AN AMERICAN TEXT-BOOK OF OBNtTO-URINARY AND 
SKIN DISEASES, liy 47 Eminent SpecialisU and Teachen. Edited 
by L. Bolton Bangs, M. D., Lale Prorcssor of Getiito-Urinaiy md 
Venereal Diseases, New York Hist-Giaduale Medical Scbool and ^IiepiU. 
and W. A. Hardawav, M. D., Prorcssor of Diseases of the Skin. Mi 
souri Medical College. Imperial octavo volume of 1229 pnges, wilh joo 
engravings and ao full-page colored plates. Cloth, #7.00 net; Sheep « 
Half-Morocco, f S.oo net. 

This addilion to tbc series of " American Tent-Books," it is coDfidentl; 1«- 
lievcd, will meet the retjuiiemenls of both Etudenls and pmclilionen, giving, u 
it does, a comprehensive and detailed prcsenlalion of the Dilcuci of the 
Uenito-UrioBry Organs, of the Venereal Diseases, and of ihe ARections of L)ie 
Skin. 

Having secured the cnllahoralion of well-known aulhorilies in ihe branches 
represented in the undertaking, the editors have not restricted the contribnton 
in regard to tlic parliculai views set forth, but have offered every facility for the 
free expiession of their individual opinions. The work will therefore l« found 
lo be original, yet homogeneous and fully teprespntalive of the several depart- 
aicnli of medical science with which it is concerned. 
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IN PKESS. 
•AN AMERICAN TEXT-BOOK OF DISEASES OF THE EYE, 
EAR.'NOSE.AND THROAT. Kdiled by George E. deSchweiniti, 

A. M., M.D.. Professor o( Ophlhalmology. Jefferaon Medical College; and 

B. Alexander Randau., A. M,, M, D., CtJnicil Proreasor of Diseases of 
the Ear, University of Pennsylvania. One handsome imperial octavo 

volume uf alHnit 1200 pages. Profusely illustrated. Prices: Guth, 

nel: Sheep ot Half.Morocco, net. 

Tlie preseni work is the only booh ever published embracing diseues of the 
intimately related organs of lite eye, ear. nose, and throat, lis special claim 
to favor is baaed on encyclopedic, authurilative, and practical Irealment of the 

Each seclion of the book has been enU-usled (0 an author who it specially 
identified wilh the subject on which be writes, and who therefore presents his 
c«*e in the manner of an cupen. Uniformity is secured and overlapping pre- 
vented by careful editing and by a system of cross-references which forms a 
special feature of the volume, eiiablitig (he reader to come into touch wilh all 
ihal ii said on any subject in dilfcreiil portions of the book. 

PaMicular emphasis is laid an llie mnsl approved methods of irealment, so 
that ihe book shall be one to which the student and practitioner can refer for 
informalion in practical work. Anatomical and physiological problems, also, 
are fully discussed for Ihe benefit of those who desire to investigale ibe mor« 
alisiruse problems of llie i^ubject. 
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• AN AMERICAN YEAR-BOOK OF MEDICINE AND SUR. 
GERY. A Yearly Digest of Scienlific rrofitess and Authoriuiiie 
Opinion in all Inraoches of Medicine and Surgery, drawn from jouirult, 
monographs, and leil-books of the leading American and Foreign authon 
and investigators. Callerled and ananged, wilh critical cdjlotial com- 
ments, by eminent American speoinlisls and teaclieis, under the genenl 
editorial charge of GeorgE M. UiiULD, M.D. One handwime imperial 
octavo volume of about I2tx> pages. Uniform in Hylc, siie, and gcuenl 
make-up with tlie "American Texl-Book" Sena. Oolb, $6.50 netj 
llalf-Moroa.'a, {7.50 net. 

Sow Ready, Volamea for 1899, 1897, 1898. 
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these publications fail to meet full; lb< 
inasmuch as he feels tbe need of somet 
known principles of medical science. 

This deficiency would best be met by current journalistic lileraluie, bat 
praclilioneri have scant access lo this almost unlinuted source of infonnatiaa, 
and the busy piactiser has but little time lo search out in periodidU the ntnir 
inleresling cases whose study would doubtless be of inestimable value 
practice. Therefore, a work whkb places before the physician in corn 
form an tpilemiiatioH of this Hltraturt by ptrsBHs comptltnl /« frenouna h/M 

The Value of > Discovery or of a Method of Treatmenl 

cannot but command his highest appreciation. It is this critical and judicial 
function that a assumed by the Editorial .staff uf the ' " - - . 

of Medicine and Sui^ery." 
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• ANOMALIES AND CURIOSITIES OF MEDICINE. By GKORiie 
M. UouLD, M.D,, and Walter L. Pvle, M.D. An encyclopedic coUec- 
duti uf rare and eiliaordiniiiy cases and ni the most striking inilances of 
abnomuillty in all liianches of Medicine and Surgery, derived from an ex- 
haustive research of medical literature from its origin lo the present day, 
absttaded, classiRcil, anliotsted, and indexed. Handsome imperial octnvo 
volume of i|6S pages, with 395 engravings in the text, Bud 13 full-page 
plates. Cloth, «6.oo net ; Half-Morocco, f 7.00 nel. 

Several years of enhntislive research have been spent by the authors in the 
great mcdiL-al libraries of the United Stales and Europe in collecting the mate- 
rial foe this work. Medical literature of all ages and all languages has 
been carefully searched, as a glance al the Bibliographic Intten will show. I'he 
facts, which will be of extreme value to the author and lecturer, have been 
arranged and annotated, and full reference footnotes given, indicating whence 
they have been obtained. 

In view of (he persistent and dominant interest in Ihe anomalous and curious, 
a thorough and Bystematic collection of this kind (the liist of which the 
authors have knowledge) must have its own peculiar sphere of usefulness. 

A5 a complete and authnritalivc Book of Reference it will "at of value not 
only to tnembers of the medical profession, but to all persons interested In gen- 
eral scienlilic, sociologic, and medico-legal topics; in fact, the general interest 
of Ihe sul^ect and the dearth of any complete work upon it make this volume 
one of the mott important literary Innovationa of the day. 



NERVOUS AND MENTAL DISEASES. By Archihald ChuxcH, 
M. D., Trofessor of Ginkal NcurQlogy, Mental Diseases, and Meilical 
Jurisprudence, Northwestern University Medical School; and Fuedrbick 
Peterson, M, D., Clinical Professor of Mental Diseases, Woman's Medi- 
cal College, New York. Handsome octavo volume of over 800 pages, 
prafusely illustrated. 

In Preng. Ready Soon. 

This book is intended lo furnish students and practiiioners with a practical, 
working knowledge of nervous and mental disease:. Written by men of wide 
experience and authority, it will present the many recent addilions to Ihe subject. 
The book is not filled wilh an extended dissertation on analomy and pathology, 
bul,ireating these points in connection with special condilioM, it lays partlcuTai 
ttxesa on methods of examination, dii^o^, and Iteatmeal. In this respect the 
work will be unusually complete and valuable, laying ilown Ihe definite courses 
of procedure which the authors have found lo be most generally satisfactory. 
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A TEXT-BOOK OF PATHOLOQY. By Alfmu Stenckl, M. U., 

Inslructoi in Clinical Medicine in [lie Univenitj' of Pennsflvanis ; Pn>- 
Tcssoc of ClUiicil Medicine in tbe Woman's Medical Colle^je ; PbysJcUn w 
the Philadelphia IfospiUil ; Physician lo tlie Cliildtcn't Hospital, Philitlel> 
phia. HandBoroe octavo volume ofS^S |>agcs,wilh 363illu^iiuiuus,inin)' 
of *hich are in i:olDrs. Pricesr Ciotb, »4.oo net; Half-Morocco. »s.oo 



J«9t laaued. 



»Iii this woric the practical appUcatioo uf palhologicnl facts tn clinical ineiliciiic 
b considered mote fully than is customary in works on palholi^^y. While llit 
wbject o[ pathology U treated in the broadest way coniistcnl with Ihc siie of 
the book, an efTort has been made lo present the subject from the pcHnt of view 
of the clinician. The general relations of tsEterialogy to palbology arc >ti«- 
cussed at considerable length, ax the importance of these branches deserves. It 
will be found that tbe recent koowledge is fully considered, as well as older and 
more widely-known facts. 

In the second part of ihc work the pathology of individual organs and [issues 
Is treated systematically and quite fully under subheadingi that clearly indicate 
the subject-matter of each pnge. 

The particular points of the book l« lie emphasized ate the clear, conciw 
language, the convenient arrangement of matter, the practical teaching value 
of the large collection of illasirations, and the modem and judicious treatment 
' the entire subject. 

TEXT-BOOK OF OBSTETRICS. By Barton Cooke Hirst, M.D., 

Professor of OlBtetiics in the University of Pennsylvania. Uandsome oc- 
tavo volume of 846 pages, with 6l3 illustrations and seven colored plates. 
Prices: Cloth, JS.00 net; Half-Moiocco, J6.00 net. 

Jutt Ian lied. 

This work, which has been in course of preparation fur several years, is in- 
tended as an ideal lc»tbook for the sludent no less than an advanced treatise 
U't the obstetrician and for general practitioners, ll represents the very latest 
leaching in the practice of obsletrics by a man of extended e ' 
recogniied authoiily. Tbe book emphasiies especially, ais a work on obstetrics 
should, the practical side of the subject, and lo this ctid presents an unusually 
lar^e collection of illustrations. A great numlier of these are new and original, 
and ibe whole coUeclion will form a complete alias of obstetrical practice. 
An etiremely valuable feature of the book Is the large number M refer- 
ences to cases, aulhorilies, sources, etc,, forming, as il does, a valuable bib- 
liography of the most recent and authoritative lileralure on Ihe subject , 
of obstetrics. As alieady slated, this work records ihe wide practical e 
perience of Ihe aathor, which fact, combined wilb the brilliant presenuiloti 
of the subject, will doubtless render this one of the most notable books 
obctetricB &at has yet appeared. 
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A TEXT-BOOK OP THE PRACTICE OF MEDICINE. By 

James M. Anders, M.D.. Ph.D., LL,D., Professor of the Practice of 
Mfdieine smtl of Clinical Medicine, Medico-Chirurgical CoilEge, Philadel- 
phia. Ill one handsome ocinvo volume of 1287 pages Tuliy illustraled, 
Clolh, (5.50 net; Sheep 01 Half Morocco, J6.SO net. 



This work gives in a comprehensive manner the results of the lalesi icienlific 
studies beetling upon medical affeclions, and porlrays with rate foice and clear- 
ness the clinical pictures of the different diseases considered. The practical 
IHHUIs, particularly with refetence to diagnosis and treatment, are completely 
suied and are presented in a most convenient form ; for example, the differ- 
ential diagnosis has in many instances been labulsled, nii less than lifly-sit 
diagnostic tablet being given. 

The first edition of this work having been exhautied in so short a time, the 
author has not found it necessary to make an extensive revision, but has simply 
availed himself of the opporlutiily to make a few changes of minor importance. 
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-Jambs C. Wiuion. Fn/ninr «/ Iht Prtlict tf Mtdkhu and Claiial Mii&lnt, Tfjf'r- 

"IcoiuldcrOr. Andcn'book nai anly (he b«t loK work on Mcdiral Pncilf e. but by 6ir 
[whlijhed. I( li cdbcIu, ■yi(einii(le, (hi>iin<(h,(n<l ruily up to 
ir ii a gra( credii la iioita the author and the piibLUhor-"— A. 
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DISEASES OF THE STOMACH. By William W. Van Valzah, 
M. D., Piofe^Aor of General Medicine and Disea.'<es of the Digestive System 
and the Blood, New York Polyclinic; and J. Douglas Nisbbt, M. D., 
Adjunct Prufeisor of Genera! Me<licine and I^eaies of the DiEcsiive Sys- 
tem and the Blood, New Vorii Polyclinic. Octavo volume of 674 pages, 
illuslraleil. Cloth, (3.50 net. 

An eminently pr.iclical book, intended as a guide to the student, an aid to the 
physician, and a contribution to (cientific medicine. It aims to give a complete 
deicription of the modem methods of diagnosis ami treatment of diseases of the 
ttomach, and to reconstruct the patholo^ of the stomach in keeping with the 
revelaliolu of scientific research. The book is clear, prnctical; and complete, 
and contains the results of the author?!' investigations and of their extensive ex- 
perience ai specialists. Particular attention is given to the imporlanl subject of 
dietdie treatment. The diet-lisis are very complete, and are so Brtangcd that 
•elcctioni can readily be made la suit individual cases. 
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SURGICAL DIAGNOSIS AND TREATMENT. By J. W. Mac- 

DON-^I.D, M. D., Edin., F. R. C.S., Ediii.. Professor of ihe Praclice of Sur- 

gery and of Clinical Sui;gery in Hamline Univeraily ; Visiting SuTgeoD to St. 

Barnabas' Huspitnl, Minneapolis, etc. Hanciuunc ocUvo volume of SoO 

(lUgcs, profiueiy illustrated. Cloth, (5.00 net; Half-MonMlCo, $6.00 net. 

This work aims in a comprehensiTC manner 10 furnish a guide in maltrri of 

surgical diognosii. It sris focth in a systematic way the neceHilics of eaamina- 

lioni and the proper methods of uiajcine ibem. The Tarious ponions of Ibie 

body are then taken up in order and the diaeaaes and injuries ibereof saccinclly 

considered and the treatment briefly indicated. Praclii^Iy all Ihe modem and 

approved operations are described with thoroughness and cleamcM. I'be irork 

concludes with a chapter on the use of the Rdntgen mys in surgery. 

PATHOLOGICAL TECHNIQUK. A Practical Manual for Uboruor? 
I Work in Falhology, Bacteriology, and Moi^id Anatomy, with chapters ou 

M Fost'Mortem Technique aud (he Perfomiance of Autopsies. By Fkahk 
■ B. Mallokv, a. M.. M. D., Asstalanl Professor of Pathology, Harrani 
\ University Medical School, Boston ; and James H, Wright. A.M., M.D^ 

Instructor in Pathology, Harvard University Medical School, Boston. Oc- 
tavo vohime of 396 pages, handsomely illustrated. Cloth. 81.50 net. 
This book is designed cspedally tor [irsclical use in palholugii^l laboratoriM, 
both as a guide to beginners and as a source of reference for the advanced. The 
book will sl«> meel ihe wants of practilioneis who have opportunity to do general 
palboloeical work. Besides the methods of poal-monem examinnlions and of 
liacteri^ogical and hi5lolugii:>t investigations cc^nneclcd with aatopsies. the 
special methods employed in clinical bacteriology and pathology have heni 
fully discussed. 

THE SURGICAL COMPLICATIONS AND SEQUELS OF TY- 
PHOID FEVER. By Wm. W. Kekw, M. D., LL.D., IVofessor of iht 
Principles of Siiigery and of Clinical Surgery, JeHiir^on Medical College, 
Philadelphia. Octavo volume of jS6 pages, illustntled. Cloth, 93.00 i.c*. 
This monograph is Ihe only one in any language covering the entire subject 
of the Sui^ical Complications and Sequels of Typhoid Fever. The Work will 
prove to be of importance and interest not only to the general surgeon and phy- 
sician, Iwt also to many specialists — laryngologisis, ofdithtdmologists, gynecoto> 
gists, pathologists, and bacterioli^ists — as the subject htm an important bearii^ 
upon each one of their spheres. The author's conclusions are based on teporu 
of over 1700 cases, including practically all those recorded in Ihe last fifty yean, 
Reports of cases have been brought down to date, many having liecn added 
while the work was in jH-eas. 
" Thii if prabahtr the finl and only maA in Ihe Enfllsh tanEUife (hii ^vei ihe rcxkr a 

n. This booii ibould be in (he pouessfon nf every medical ihbh in Av 
'kfSmrgicml BulUtm. 
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MODERN SURGERY, OENERAI. AND OPERATIVE. By JoHK 

Chalmers DaCosta. M.D., Clinical Profesior of Surgery. Jtfffreon Medi- 
cal CoUegt, Philadelphia; Sin^enn to llie I'liilartdphia Itosfiitil, etc. 
Handaomc ocIbvo volume of 91 1 pi^fs, profusely illustialctl. Cloth, {4.00 
nell Half-Morocco, {5.00 net. 

Second Edition, Rewritten and Greatly Enlarged. 
The lemarkalile success allending DaCosU's Manual uf Surgery, and the 
general favor with which it ha^ been received, h»vc led ihe aulhor in this 
revision (o produce a comptele Irealise on modem suigeiy slung ihe ^ame lines 
ihal nude Ihe former edition so succesiful. The hoik has been entirely re- 
written nnd very much enluged. The old edition has long l>een a favorite not 
only with students anil teacheis, hut also with practising physicians and sur- 
geons, and it is believed that Ihe present work will find an even wider licld of 
usefulness, 

■' We know »f ns innll vorti on lurgciy in the Rmll<h Uiuuskc which to well fulfill Ihe 
nqulremciiu pr Ihe modem iiudenl."— *frayc#.CAiVin-^fa/^.f»a/, Brtiiol, Eniliwl. 

A MANUAL OP ORTHOPEDIC SURQERY, Rj James E. Moorr, 
M.D„ Professor of Orthopedics and Adjunct Ptofcssor of Clinical Surgery. 
Uaiversily of Minnciola, College of Meiiicine and Surgciy, Octavo volume 
of 356 pages, with 177 lieautiful i I lu mirations from photograph* made spec- 
ially for this work. Cloth, f 2.50 iieI. 

A practical book based upon Ihe author's ciperience, in which special strMi 
is laid upon early diagnosis and Irenlment such as can be Carried out by the 

Eoraal praclilioner. The teachings of the aulhor are In accordance with his 
Itef ihat true conservatism ii to be found in the middle courie between Ihe 
targeoa who operates loo frequently and the arthopedtil who seldom operates. 

"A Tcry rieniDnorillit work, every ill.Htnlion of which conveyx le*»n. The work ]> 
"^. £«(«Wr./^J'w.I»™n'7™™«V'' " " "" " inyinonirwi p euuie. 

ELEMENTARY BANDAGING AND SURGICAL DRESSING. 
Wilh Directions concerning (he Immediate 1'realment of Cases of Emer- 
gency. For the use of Urcsscrs and Nurse-^, By WaLTKK Pve. F.R.C.8.. 
late Surgeon to St. Mary's Hospital, London. Small lima, wilh over So 
illuslmtions. Cloth, flexible covem, 75 cents net. 

Tliii Utile book is chiefly ■ condensation of those ponions of Pje't " Surgical 
Handicraft" which deal wilh bandaging, splinting, etc., and of those which 
treat of ihe management in Ihe first instance of coses of emci^ncy. The 
directions given are thoroughly practical, and the book will prove eilrcmely nie- 
fal to students, surgical nurses, and dressers. 

"TlieaKthar wtilet well, iHediigrami are clear, and the book 'tielf iiiinill cnJ imrlable. 
attfnUf b Ihe paper and lype arc good." — Bn'luk Mrdieiit ymtrH^t. 
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A TEXT-BOOK OF MATERIA MEDICA, THERAPEUTICS, 

AND PHARMACOLOGY. By UEORCt F. Butleu, Ph.G., M.D, 

ProfessQior Materia Medica and of Clinical Medicine in (be College ol 
Fbysiciaiii, and Surgeons, Cbictga i Profeasci .,1 Materia Medio and 
_ Therapeutica, Northweslem University. Woman's Medical School, etc 
H OclavD, t(6o pages, illuslratc^d. Cloth, I4.00 net; .Sheep, tJ.OO Del. 

Seeotid Edition, Thoroughly ReviaetL 

A clear, concise, and practical tent-book, adapted for [xnnaiient refrtence a. 
less than for (lie requirements of the class-room. 

'^' " addiiion* made 10 <jur knowledge of ihe ptiy»ologial 



ion of drugs are fully discussed in Ihe presenl edi 
■e been made in the chapters on P' ' " 

T.k«. « . whole, (he Wl. m^y fairly 
.le.vol«n.c wo.k. oa n..l(ri- n.«i-ca fn 
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TUBERCULOSIS OF THE GENITO-URINARY ORGANS, 

^MALE AND FEMALE. By Niclioi-As Sknn. M.D.. Ph.D., LL.D, 
Professor of the Practice of Surgery aud of Clinical Surgery, Rush Mcdicil 
College, Chicago, Handsome octavo volume of 320 pages, illnsllattd. 
Cloth, J3,0( 

Tuberculosis of the male and female gen ito-uri nary organs is such a trequenl, 
distressing, and fatal aHedion that a s^K'Cial treatise on the subjed appears to 

t. In the present work the bacteriology of the hi1>- 

»n, the mode tn resources employed in the diflrm- 
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jccl has received due . , 

tial diagnosis between tubercular and other inflammatory alTcclione are fulljt 
described, and the medical and surgical therapeutics sre discussed in detail, 
important lubleci, antt wriHen by b mon 0' maruR jif4fr 
author hnm given i»in inilruciWt book upon one iil lEi 

aulhar."— cli^ivi> MidicxI Rtco-dir, 

A TEXT-BOOK OF DISEASES OF WOMEN. By Charles B. 
Penrose, M.D., PhD,, Professor of Gynecology in the University (rf 
Pennsylvania; Surgeon to the Gynecean Hospital, Philadelphia. Odava 
volume of 529 pages, with 217 illustrations, nearly all from dran-tngl ni 
for this work. Cloth. S^.S" net, 

S(Xf>nd EtIitUm. Revised. 

In this work, which has been written for both the student of gynecolngy and 
the general practitioner, the author presents the belt teaching of modem gj'ne 
cology untrammelled by antiquated theories or methods of treatment. In mc« 
instances but one plan of treatment is recommended, 10 avoid confusing thi 
siadent or the physician who consults the bcoli for practical guidance, 
ryhlchlyihe copy of Penrose'^ ■ EH«u« nf Wonen ' 
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SURGICAL PATHOLOGY AND THERAPEUTICS, By John 
COLUNS Wairen, M. D., LL.D., Professor of Surgery, Medical Depart- 
menl Haivnril Universily; Sui^eon [o ihe Masinchusells General Hobpilai, 
clc. A handsome octavo volume of 831 pages, with I36 relief and lilho- 
graphic illuslrations, 33 of which are printed in colors, and all of which 
were drawn by William J. Kaula from origiiiil specimens. Prices: Cloth, 
*6.0onet; Halt-Morocco. (7.00 net. 
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PATHOLOGY AND SURGICAL TREATMENT OF TUMORS. 

By N, Sen-n, M. D., 11.. D.. LL. D., Professor uf Practice of Surgery and 
of Clinical Surgery. Rush Medical College; Professor of .Surgery, Chicago 
Polyelinii; Allending Surgeon to Presbyterian Hospital; Surgeon-in- Chief, 
SI. Joseph's Hospital, Chicago. One volume of 710 pages, wilh 515 
engravings, including full-page colored plates. Prices; Cloth, f6.oo net; 
Half-Morocco. 87.00 net. 

Books specially devoted to this lul^ect are few. and in our text-books and 
lystems of snrgery this part of sut^csl pathology is usually condensed to a de- 
cree inc'irapMible with its scientific and clinical importance. The author spent 
many years in collecting the material for this work, and has taken great pains 
to prewnl it in a manner that should proi'e useful as a teit-book for the student, 
a work uf reference for the practitioner, and a reliable guide for the suigeun. 
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LECTURES ON RENAL AND URINARY DISEASES. By 
Robert SAUNtJMV, M. D., Edin., Fellow of theRoj'al College of Iliysicians, 
London, and of the Royal Medico-Chirutgical Society; Physician lo the 
General Hospital. Octavo volume of 434 pages, with n 
tioDS and 4 colored plates. Cloth, f 2.50 ni 
■'Thaviilunieinakaa r»atablc impreuion at onct. _.. .. 
Wa anavl Bnd ..i.y part of tli> iiibieci in which lh< viewi <jipK»<d arc not oiifUtlr Uioui 
Dvt whJ fortiAed b^ ch' ' ■" "'" tl-l .■ 1 . ,, 
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!2 tV. B. SAU/fDESS' 

k NEW PRONOUNCINQ DICTIONARY OP MEDICINE, with 
Phonetic Pranunciation, Accentuation, Etymology, etc. By John 
M. Keating, M. D., LL.D., lello* of Ihc CoUege of Fhysiciuu of PhiU- 
delpbin; Vice-President of the Amencui PxdiUric Socielj; Ex-Preiideat 
□f the AaiociBlLoD of Life Iiuurtmce Medical Directors; Editor " Cyclo- 
paedia of the Diseases of Children," ecc; and Henkv IIamilton, author 
of "A New Translation of Virpl's j^eid IeIo Eaglisb Rhyme;" co- 
nutbor of "Saunders' Medical Lexicon," etc.; with the CoIIsboratioo of 
J. Chalmers DaCosta. M. D,, and Frederick A. Packard, M. D. 
With an Appendix containing important Tables of Bacilli, Micrococci, 
Leucomslnes, Flomalnes, Drugs and Materials used io Antiseptic SoT' 
gery, Poisons and their Antidotes, Weights and Measures. ThennonKliic 
Scales, New Official and Unufticial Drugs, etc. One very alliaclivc toIudk 
of over Soo pa^es. Second Revised Edition, Prices: Clolb, f 5.00 net; 
Sheep or Half-Moiocco, {6.00 net; with Denlson's Patent Ready-Kefer- 
ence Index; without patent index, Oolh, $4.00 net; Sheep 01 Half- 
Morocco, Js-oo net. 

PBOFEMIIONAI. OPINIONS. 
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AUTOBIOGRAPHY OF SAMUEL D. CROSS, M. D.. Emeritus Pro- 
fessor of Sui^ery in the Jefferson Medical College 0/ Philadelphia with 
Reminiscences of His Times and Contemporaries. Edited by his sons, 
Samuel W. Gross, M. D.. LL.D.. late Professor of Principles of SuTBery 
and of Clinical Surgery in the Jefferson Medical College, and A. Hallkr 
Gross, A. M., of the Philadelphia Bar. Preceded by ■ Memoir of Dr. 
Gross, by (he late Austin Flint. M. D., LL.D. In two handsome volumeit 
each coolaininE over 400 pages, demy 8to. extra cloth, gilt \<t^, with fine 
Fronlbpicce engraved on steel. Price per Volutne, (2.50 net 
This autobiography, which was continued by the late eminent sui^eon until 
within three months of his d^ath, contains a full and accurate history of hi* 
early struggles, trials, and subsequent succes-ies. told in a singularly interesting 
and charming manner, and embraces short and grsphic pen-portraits of many 
of the most distingnished men — surgeons, physicians, divines, lawjrer*. 
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PRACTICAI. POINTS IN NURSING. For Nurses in Private 
Prsclice. By EMfLV A. M. Stonev, GraJuaie of ilie Training-School 
for Nurses, I.nwretice, Mass.; .Superintcndpnl of the Traininp School for 
Nurses, Carney Hospilal, Soulh Bo&lon, Mass. 4^6 page', handsoniely 
illusliated wilh 7j engravingE in Ilie lexl, and 9 culured and half-tone 
plales. Cloth. Price, $1.75 nel. 

SECOND EDITIOII. TBOKOUOBLT ESVIBED. 
In ihis volume (he author expUins, in popular language anil in the shorted 
possible form, the enlire range of prieole ouraing as dislioguishef! from hmpilal 
nursing, nnd the nurse is insiructcd how best to meet the various emergencieE of 
medical aud su^c.-d cases when distant from medical or surgical aid or when 
thrown on her own resources. 

. Ah especially valuable feature of the work will be found in the directions to 
the nunc how to impimiist everything ordinarily needed in the sick-rooin, where 
the embarrassment uf the nurse, owing to the want of proper appliances, is fre- 
qnenlly extreme. 

The work has been It^ically divided into the following sections: 

I. The Nurse : her responsibilities, qualification-<^, equipment, etc. 
II. The Siclt-Ruum : its selection, ].>reparaIion, and management. 

III. The Paiieiii : duties of the nurse in medical, surgical, obstetric, and t'yne- 

IV. Nursing in Accidents and Emergencies. 
V. Nursing in Special Medical Cases. 

VI. Nursing of the New-b«m and Sick Children. 
VII. Physiology and Descriptive Anatomy, 

The ApPENnix contains mnch information in compact form that wilt be found 
ofemit value to the nurse, including Rules for Feeding the Sick; Recipes for 
Invalid Fooils and Beverages; Tables of Weights and Measures; Table for 
Cumpotini; the Date of I.,a1x>r; List of Abbreviations; Doie- Llil ; and a full 
and complete Glossary of Medical Terms and Nursing Treatment. 

"Thb iia ■tU-rium. emincnilr pmetlal toIuim, vhfcli eoytn ibe cnUt* range of 
private vuniEng ;4^ dtstlngukihed Trum hotpiiai nurtlna. lAd rniiruci<^ the nune hnw list la 
■set tb* variDijm «m(^rKrnf:is wtilch mny Aj\tx *nd how 10 pfcture rverylhinc oftlinjirllv 
Mdlad In Ihc llliiai uT h<> [wiicni."— ^mruda J-urmtl if OMilrict and Ditrmiii ^ 
Wiimtnmwd Ckildrtn, kat., iBye. 

A TEXT-BOOK OF BACTERIOLOGY, including the Etiology and 

Prevention of Iiifective Disea-scs and an account of Veasti and Moulds, 

Hunalozoa, and PsDros|>erms. By Edcak M. CrooKSHaNK, M. B., Pro- 

feoor of Comparative Pathcli^^ and Bacleriolagy, King's College, London. 

A banilsome octavo volume of 700 pages, with 373 engravings in the letl, 

■nd 32 original and colored plales. Price, 46.50 net. 

This book, thi>ugh nnminally a Fourth Eilition of Profcsor Croukshnnk's 

"HanitaL op BACTKRlOL/XiV," IS praclically a new work, the nld one having 

been recoaslructed, greatly enlarged, revised throughout, and largely rewritten, 

fanning a textbook for the Bacteriological Laboratory, for Medical Ofiicen ol 

Health, uid for Velerinary Inspectots, 




MEDICAL DIAGNOSIS. By Dr. Oswald Vimobiit, IWcuot of 

Medicine ai ihe Univeraiiy of Heidelberg. Transited, with ftddiiioM, 
from thi? Firih Knlu^ed Gennan Edilion, wilh the aulhor's pcnniuion. by 
Krascis H.Stuart. A. M., M,D. In one handsome royal-ociBvo volume 
of 600 pages. 194 line wood-culs in the lexl, miiny of thcni in coli>is. 
■ Prices; Cloth. S400 net: Sheep or Half Morocco, 15.00 net. 



T hitherto published. Die giren full and acciiralc 
la okeeived si the beilslde. It is distinctly ■ dm- 
ic«l work by a masler teacher, characleriicd iiy thoroughness, fulnesi, and accn- 
racy. It iis a mine of iDfonnalion Upun the points thai are bo often passed orer 
without explanation. Esfiecial allenlion has been given lo the gernijhcoiy as a 
factor in the origin of disease. 

The preenl edition of this highly successful work has been translated fioiD 
the fifth German edition. Many alterations ha»e been made throughout the 
book, but especially in the sections on Gastric UigEslionand the Ncrrous SyMem. 

It will be found that all ihe qualities which ^lerved lo make Ihe earlier editions 
so acceptable have been developed with Ihe evolution of Ibe work lo its |«CMi]t 

THE PICTORIAL ATLAS OF SKIN DISEASES AND SYPHI- 
LITIC AFFECTIONS. (Aroerican Edition.) Transl.iiion from 
the French. Edited l.y J. J, Pkingi.e, M. B.. F. R. C. P., Assisunt Phy- 
sician to, and Physician to the department for Diseases of the Skin at, the 
Middlnei Hospital, London. Photo-lithochrurues from the famous model* 
of dermatalogical and syphilitic casen in the Museum of the Sainl-Lonif 
Hospital, Paris, with explanatory vrood-culs and letter-press. In 13 Puts, 
at Jlj.oo per Pari. Parts I la 8 now ready. 
"The p1al« ure bciuiif^lly iKcuud."— Jouthah Hittchihsdh. M. D. (Loodo* 
■' The plila In Ihli Ad>t are rtmarkiifalr ■ccunle uid inriilc rcproduetinu of ^k*I 

^^LUAH AhdhumT*!)!. Dr<srTluiau>> H»[»u1). 
"ir Ibe tuccecdlni piirti at (hii Atlai are (o be limlliir >d Pani, noir before ui. wehaTt 

no bnitalbn In cnrdidlt recamneiidinB l< lo the fovonble nodu of our rodtn « mh of 

the Ancildemalolcclcilidaietwlih which !» ire aequ»nted.~—a^in'JVfAM/7NmH/, 

Aufr. ■89s- 

oae |>rDmlF»ea 10 be of greiileil Intctvtl Htid value, eftpecULly from Ihe iiandpoiat of 
■cBeral pnolllonrr "—Amrriram MnOro-Ai'-^ai Bmiltlim, Feb. 11, iBgt. 

leafure which (really liiFiheni ihe caller unttenliii<tinf or Ihe eiic«l1eni ptatei, than w 
nothiu, we venture la uy. baa been teen better in potnl of earrectncai, bcauly, And «er 
■KTilT^A'fn yir* Miifkml Jammal. Feb, IS. 189^. 

weimdict ^ihb iml* iMDtlfiil work a larie cireulaiinn In all patu oF Ihe nedical ■ 
ea .ff . .Z^nU^ uid AarrlU have pmsded it."— JHMu/ JTavt^, M. v., Fb 
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DISEASES OF THE EYE. A Hand-Book of Ophthalmic Ptbc- 

(ice. By G. E. de Schwejnitz, M. D., Professor of Ophthalmology in 
ihe JeBetHiD Medical College, Philadelpliia, etc. A handsome loyal- 
octavo volume of 679 pages, with 256 line illustrations, many of which are 
onginid, and 2 chromo- lithographic plates. Prices: Goth, ^.oa net; 
Sheep or Half- Morocco, {5.00 net. 

THIBD EDmOK, THOROnOHLT BSTIBSD. 

The entire book has been ihoroughly revised. In addition 10 ihjs general 
revision, special paragraphs on the following new matter have been introduced : 
Filamentous Keralitis, Blood -staining of the Cornea, Esscnlial PhlhiBia Bulbi. 
Foreign Bodies in the Lens, Circinate Retinitis, Symmetrical Changes al the 
Macula Lulea in Infancy, Hyaline Bodies in the P^lia, Monocular Diplopia, 
Subconjunctival Injections of Germicides. Inttltralion-Amesthesis, and Slerillza- 
IJon of Collyrin. Brief mention of Ophlhalmia Nodosa, Electric Ophthalmia, 
and Angioid Sireaks in the Retina also finds place. An Appendix has been 
added, containing a full description of the method of determining the coraeal 
astigmatism wilh the opiitbalmometer of Javal and ScliiStz, and the rotations 
of the eyes wilh the Iropomeler of Stevens. The chapter on Operations has 
been enlarged and rewritten. 

" A wflric ihit vlll meet ihc miiifrcnicnU not only of IhE >pcci>Uil, but cT die BEDeral 



lbs lUdy of Ihli ipeci'ul liranch of medicil icienm."— Sriiil* MtdkalJtnrtMl. 

" Iv h hardly idd much H> uy [hjii (br the itudcaE And practiEiancr l»e|iiuime the iiudy of 
Ophihalmoluey, ii It lhebe>((iD|>e voluinc at prutol tablahrii.-—Mr£cai JVivii. 

one of die Iml wnrki'uf ihii scope' in ihc Kngliih Imiguage."— .ilsMili r/ O/tktkalm^iy- 

DISEASES OF WOMEN. By J. Bland Sutton, F. R. C. S.. Awistant 

Surgeon to Middlesex Hospital, and Surgeon to Chelsea Hospital, London; 

txA Arthvk E. Gti.Es. M. D.. B.Sc,, I*nd., F.R.C.S., Edin., Assistant 

Surgeon to Chelsea Hospital, London. 436 pages, handsomely illustrated. 

aoth, 12.50 net. 
The authors have placed in Ihe hands of Ihe physician and sludenl a concise 
yet comprehensive euidc to the study of gynecology in its most modern develop- 
ment. It has been their aim to relate facts and describe methods belonging 10 
the aciCDCe and art of gynecology in a way that will prove useful to students for 
examination purposes, and which will alw enable Ihe general physician to prac- 
tice thif important depatlment of surgery with advantage to his patients and with 
•albfiction to himself. 

"The book iircrTwll pTtpiied. ind ii certain lobe well rtceWtd bv the medical pablic." 
—Brit/ik MiaiealJ'OTiuU. 

"Tb* lent hia been cairfunr pxpnnd. Niltilni et'entTil hat been nmitlrd. and In 
teacbinaa arc ihoK recamnHndcd by iht leading auiLoriii« of ihe <Uy."— yDHriw/ a/ tlu 
Amtricm Mtdkai Atit.-laui,n. 
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TEXT-BOOK UPON THE PATHOGENIC BACTERIA. Spe- 
cially written for Students of Medicine. By Joseph McFarland, 

M. D,, Piufessof of Palhology ind Bacleriology in the Mcdico-Chirargicil 
College nf Phila.iel|ihi». etc. 497 pages, finely illustrated. Price, Outh, 
I H.50 net, 

I SECOtm BDITIOH, REVISED AITD OSEATLT ENLASQED. 

The work IS imended to be a Ipxl-tiook for the medical sluiieni and (or ihe 
ptaclitionet whu has had no recent laboralory training m this dcpartmcnl ol medi. 
cal science. The inBlrucliuns given as to Deeded apparaliw. culluies, ilamingi, 
inicnMco[»c ciami nations, etc. are ample for the student's needs, anil will iSortl 
lo the physician much information that will interest nnd ptolil him relalire to a 
subject which tnoderii scjetice shows lo go far in explaininglheeliologjut duuit 



disea^d condili 

In Ihis second Edition the work has been brought up lo d 
menls of the subject, and numerous additions hnve been inadi 
in the endeavor lo tnikc ihc book fulfil the double purpose of 
upon bacleria and a laboratory guide. 

" It bqcctLcntly A'bptcdfbr tha fncd]c0l uudcau and praclillonen for 
— IjiuUit ijmcely Auff. 79. 1S96, 
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■■ The an 



irably in 



nfa, tofdhn- with a iudlcJcnuljr chven tuipmary oTour pr«ent knowtedae of pEiihEweiik 
crii. . , . The work, w€ Ihlnk, ihauld have a wide dmilxtlon among EtiEli^-ipiakliil 
(nBDf nedidae."— JV. Y M^iUJturm.1. Apiil «, i.^. 
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LABORATORY OUIDE FOR THE BACTERIOLOGIST. By 

LangikiN FROTHtNGHAM, M. D. V., Assistant in Hacleinilgj^ and Vden- 

nacy Science, Sheflield Scientific School, Vale Universily. Illastrnteil, 

Price, Cloth, 75 cents. 

The technical methods involved in bacteria-cullurE, methods of staining, and 

microscopical stndy arc fully described and airanged ns simply and concisely M 

possible. The book is especially intended for use in laboralocy work 

lent induieblllult work. 
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FEEDING IN EARLY INFANCY. By Arthur V. Meigs, M. IX 

Bound in limp cloth. Hush edges. Price, 35 cents net. 
Synopsis; Analyses of Milk— Importance of the Subject of Feeding io Eailr 
Infancy— Proportion of Casein and Sugar in Human Milk^Time lo £nn Arti- 
ficial Feeding of Infants— Amount of Food to be Adminislered at Each Feed- 
ing — Intervals between Feedings — Increase in Amount of Food at DiHcrent 
Periods of Infant Development — Unsuilablcness of Condensed Milk u a Sub- 
itule for Mother's Milk — Objeclions 10 Sieiilication or "rasleuriHlwn" cf 
Uk — Advances made Id the Method of Artificial Feedii^ of InfanB. 



CATALOGUE Of MEDICAL U'C/tATS- 27 

ESSENTIALS OP ANATOMY AND MANUAL OP PRACTI- 
CAL DISSECTION, conuiiiinfi " Hints on Disseclion ■' By Cha»les 
B. Nancreiie, M.D.. Professor of Surgery end Clinic*! Surgery in (hf 
Universily of Michigan, Ann Arbor; Correspouding Member of Ibe Royal 
Academy of Medicine, Rome, Italy ; late Surgeon Je He rson Medical Col- 
lege, etc. Fourth and revised edition, ioal 8vo, over 500 pages, with 
handsome full page lithographic plates in culois, and over 200 illualralions. 
Price : Eitra Cloth or Oilcloth for the dissection -room, f 1,00 oet. 

Neither pains nor eipenae has lieen spared lo make this work the moH ex- 
hatUtiTc yd concise Student's Manual of Anatomy and Dissection ever puh- 
lished, either in America or in Europe. 

The colored plates are designed lo aid the student in dissecting the mutclei 
arteries, veins, and nerves. The woodcuts have all been specially drawn and 
engraved, and an Appendii added containing 60 illustrations representing the 
Rructute of the entire htunan skeleton, the whole being based on the eleventh 
edition of Gray's AMa/any. 

R of apccial value to it tide nu lu 
•■ A cnBClu and judidoui moft.'—Bt^ffalt UrJi^imdSurthallturKal 



A MANUAL OP PRACTICE OF MEDICINE. By A. A. Stbvbks. 

A. M.. M. D.. Instructor of Physical Diagnosis in the University of Penn- 
sylvinia, and Demonstrator of Pathology in Ihe Woman's Medical College 
of Philadelphia. Specially intended for students preparing for graduation 
and hospital examinations, and includes Ihe following sections : General 
Diseases, Diseases of the Digestive Organs, Diseases of Ihe Respiratory 
System, Uiieases of the Circulatory System, Diseases of the Nervous Syi- 
tem, Diseases of ihe Blood. Diseases of Ihe Kidneys, and Diseases of Ihe 
Skin. Each action is prefaced by a chapter on General Symplomalnlogy. 
Post 8vo. 519 pages. Numerous illustrationi and selected formula:. 
Price, bound in flexible leather, f i.oo net. 

riFTH EDITION, REVISED AND EHLABOED. 

Contributions to the science of medicine have poured in so rapdly during Ihe 
kit quarter of a century that it it well-nigh impos-iible tor the student, with the 
limited time at his disposal, lo master elaborate treatises or lo cull from them 
that knowledge which is absolutely essential. From an extended experience in 
leachii^i Ihe author has been enabled, by classilicMinn. to group allied symp 

. — J !._ .!._ judii;ious elimination of theories and redundant eiplanationt 

comparatively small compass a complete outline of Ihe prac- 
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MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 

By A. A. S TEVENS. A. M., M. D.. Inslruclot of Physical biagDusis iii Ihe 
Universiiy of PcntiByWank, and Denionslralnr of Palhology in ihe WotnaoJ 
Medical College of Philadelphia. 44S iiages. Price, Clolh, Ji-aj. 

I BSOOKD BDinOK. KETIBSD. 

r This wholly new volume, which is based on the lasl edition of Ihe Pkan«a 
f««n-i, comp'rehend-i Ihe following seclions: Physiological Aaion ot Drup; 
Drocs; Remedial Measures oiherlhan Drugs; Applied Therapemia; Inrom- 
paliHliryin Prescriptions; Table at Doses; Inden of Drugs; and Indei o 
Diseues; the treatment being elucidated by morf than l — ■"— '■ 



o hundred fcrmulie. 



The aulhor li ta 



ibted ui 



mitil Ihe medic*! ■ludent vilh u 



m Ytrk MtJicalJom 



^tin\^li-i"iVni^t\^t^i^^cr-UM^iily^^^M't<^^'' """ "" 



NOTES ON THE NEWER REMEDIES: theit Tberapeutic Ap' 
plications and Modes of Administiation. By David Cekna, M. D., 

Ph. IJ., Demonstrator of mid Lecturer on Euperimenlal Therapeutics m 
Ihe Umversity of Pennsylvania. Posl-oelavo, 253 pages. Price, J1.15. 

BSflOMD BDITIOM, SB-WEITTBH AND OKEATLY BHLAKSSD. 

TTie work laliea up in alph:ihetical order all Ihe newer remedies, giving iheir 
physics! properties, solubility, ihcrapeutic applicalions, administnitioti. and 
chemical fortnula. 

It thut foroui a very valuable addition to Ihe vaiioos works on therxpeulics 



Cheiniiti are so multiplying campounds, thai, if each compound b to be thor 
oujihiy studied, investigations must be carried far enough to delermine the prao- 

lical imponance of Ihe new agents. 









TEMPERATURE CHART. Prepared by D. T. LAint, M. D. SJM- 

8x 13)^ inches. Price, per pad of 25 chart*, 50 cents. 

A convcnienlly arranged chart for recording Temperature, with colomBS fcf 
daily amounls of Urinary and Fecal Excretions, Food, Remarks, etc On the 
back of each chart is given in full (he method of Brsod in the ttealoieiU of 
"^•pltoid Fever. 
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A TEXT-BOOK OF HISTOLOOY, DESCRIPTIVE AND PRAC- 
TICAL. For the Use of Sludenta. By Arthuk Clabkson. M. B., 
C. M., Eitin., fiirmerljr Demonslmtor of Physiology in the Owen's GiIIcec, 
MBDcboter; late Demonslnilor of Physiology in the Vorkshiie College, 
Leeds. Large 8vo, 554 pftgcs. *ilh aa engravings in ibe Icit, and 174 
besutifuily colored original illustralions. PriM, slronglj bound in Goih, 
»6.oo ner. 

The pirpose of Ihe writer in Ihis work has been 10 furnish Ihe studenl of His- 
tulogy, in one volume, *i\h bolh the descriplive and the practical part of ihe 
science. The fiiM two diapteii are devoted lo the considtralion of the general 
methods of Histology; subsequently, in each cbapler, ihc slruclore of ibe tissue 
or organ is first systematically descrihei!. the student is theti taken lutorially over 
ehe speciniens illustrating il, and, finally, an appendix affords a short note of Ihe 
methods of prcpanuiun. 

■' The wDrii idiul bi considered a valuible uddllion lo ihe Hit of j>»il»ble leiLbookl, and 
!• 10 be hiihly Kcnnia>e..<kd "—Nrv r.-rk .\Mk-UJt,rnal. 

■■Ok of ihcbeit worlu brttudenu we b*H ewrnDliced. We prcdktllul Ihc booli wfll 
■lUln iiwel|.de»rvedpgpiilarily amoiiK our iliidenu."— tfaiafu Mrdkal Rmrdtr. 

ARCHIVES OF CLINICAL SKIAGRAPHY. By Sydney Rowland, 
B. A., Camb. A ^eiic^ of collotype illustrations, with descriptive teit, 
illustrating the applications of the New Phou^raphy (o Medicine and Sur- 
gery. Price, per Pari, ft.oo. Parts I. to V. now ready. 

The object of this pu: 
the most striking applici 
and Surgery. 

The prcigress of this new an hns been so rapid that, although Prof. R&ntgen'g 
discovery i< only a thing of yesterday, il has already taken its place among the 
approved and accepted aidi to din^osis. 

WATER AND WATER SUPPLIES. By John C. Thresh. D..Sc., 
M. B.. r>. p. H.. Lecturer un Public Health, King's College, London; 
Editor of the '•Journal of Stale Medicine," etc. I2nio, 438 pages, illus- 
Iraled. Handsomely bound in Cloth, with gold side and back stamps. 
Price, |».JS net. 

This work irill furnish any one interested in public health the in&irmalion 
requisite for forming an opinion as to whether any cnpply or proposed supply 
i* mRidenily whaleK>ine and abundant, and whether the cost can be considered 
(emionable. 

The work does not pretend to be a treatise on Engineering, yet 
mKcient detail lo enable any one who hn.« studied it 10 consider intelligently any 
icbeme which may be submilled for supplying a community with w ' 
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DISBASES OP WOMEN. By HsNitr J. Gakricubs. A.M., M.D, 
rrofessor of Gynecology in ihe New York School of Cliiuol Mcdicinei 
Gynecologist to St. Mark's Hospiial and lo (he German DispctiuiT, Nev 
York City. In one handsome oclavo vnlume of 738 pages, illuslrated Iff 
335 engravini^ and colored pistes. Prices: Cloth, ^.00 net; Sheep M 
Half-Morocco, (5,00 ncl. 

PRACTiCAI. work on gynecology for the use of students and practitionov 
written in a terse and concise manner. The importance of a thorough know- 
leilge of the anatomy of the female pelvic oigins has been fully recogniied bf 
ihe author, and considerable space has been devoted lo Ihe subject. The chap- 
ters on C^nUions and on Treatment are thoroughly modem, and ate ba«e4 
upon the large hospital and private practice of the author. The text is eluci- 
dated by a large number of illustrations and colored plale-s many of then beiaf 
original, and forming a coniplele atlas for studying tn^ry^ogyaaA th« anaismj 
of ittt fimale genitalia, besides exempli Tying, whenever needed, mortad condl> 
tioQS, iiiatrumenls, apparatus, and operations. 

w Second Edttton, Thoroughly RevineA 

The first edition of this work met with a most appreciative reception by ihE 
medical press and profession both in this country and abroad, and vas adoplrti 
■s a leit-book or recommended as a book of reference tjy nearly en^ Aimartd 
colleges in Ihe United Slates and Canada. The author has availed himself uf 
Ihe opponunity afforded by this revision to embody the Islcsl approved adnm 
in the treatment employed in this important branch of Medidne. He has al 
more extensively expressed his own opinion on the comparative value </ the 
difTcrenl methods of treatment employed. 

" Oh of Ihe bar Icit-bonki fnr iludens and pmcifiiDnen vfalch bai tmn publiihcd <a 
the Engliih lingiufi; It h mndmsed, ciiar, and compreheinlve. ITir proisund lor ""^ 



Thad. A. Rbami, M.D.LLD., 
Prt/eiieriif Cllmica/ GjmK-altiy, Mtdicitl Cmlligr ef Ohi.>: GynecolarJil U fit Cfd 
Sammriln imJ atcinntll Httj-iUiJ,. 



A SYLLABUS OF GYNECOLOGY, arranged in conformity with 
" An American Text-Book of Gynecology." By J. W. Long, M. D., 

Professor of Diseases of Women and Childn^n. Medical College of V\f 
ginia, etc. Price, Cloth (interleaved), li.oo net 

Baaed upon Ihe leaching and methods laid down in the larger woik,lhis wiD 
not only be irsefiil as a supplementary volume, but to IhtBe who dii not already 
pnasesF the text book it will also have an Independent value as on aid lo lh« 
praclliioner in gynecologiciJ work, and to the student as a guide in the lecture- 
room, as the subject i« ^;reiented in a manner at once lyttematic. clear, (uceJoct, 
'd practical. 
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THE AMERICAN POCKET MEDICAI. DICTIONARY. Edileil 
by W. A. Newman Dorlani), M. D., Assistani Otetciridan to [be Hosplisl 
of Ihe Universily of Pennsylvania; Fellow of ihe American Academy of 
Medicine, etc., Pliiladeljihia. Containing the pronunciation and definition 
of over 26.000 words used in luedicine and the kiiidied sciences, with 64 
exieii&ivc tables. Haiidwmely bound in flexible leather, limp, with gold 
edges. Price. $1.25 net. 

Ovei- ^&,OOii Words. 64 Valuable Tables. 

This 15 (he iiieal pocket lexicon. It is an absolulely new book, and no: a re- 
vision of »iiy old work, tl is complete, defining all Ihe rentis of modern medi- 
cine and forming a vocabulary of over 36,000 words, ll gives the pronunciation 
of all the terms. It makes a special feature of Ihe newer words negleOed by 
other dictionaries. It contains a wealth of anatomical tables of special value to 
stuilenls. It (urms a handy volume, indispensable to every medical man. 

SAUNDERS' POCKET MEDICAL FORMULARY. By WlLUAU 
M. Powell. M. D., Altendiag Physician to the Mercer House for Invalid 
Women al Atlantic City. Containing I Soo Formulae, selected from several 
hundred of ibe best known authorities. Forming a handsome and con- 
venient pocket <:om|>anion of nearly 300 printed pages, with blank leaves 
for Additions; with an Appendix containing Posological Table, Formulie 
and Dnses for Hypodermatic Medication, Poisons and their Anitdoies, 
Diameters of the Pemale Pelvia and Foelal Head, Obstetrical Table. Diet 
List for Various Diseases, Materials and Dn^Used in Antiseptic Suigery, 
Treatment of Asphyxia from Drowning, Surgical Remembrancer, Tables 
of In compatibles. Eruptive Fevern, Weights and Measures, etc. Fourth 
edition, revised and greatly enlai^d. Handsomely bound in morocco, 
with side index, wallet, and Sap. Price, tt.75 nel. 

FIFTH ESITIDM. THOBODOHLT BBVI8BD. 



A COMPENDIUM OF INSANITY. By John P.Chapin.M.D., LL.D,, 

Physician-in Chief, Pennsylvania Hospital for the Insane; late Physician- 
Superintendent oniie Willard State Hospital, New York ; Honorary Mem- 
ber of the Medico- Psychological -Society of Great Britain, of the Society of 
Mental Medicine of Belgium, l2mo, 234 pages, illusL Cloth, $1. 25 nel. 
The author has given, in a condensed and concise form, a compendium of 

Diieases of the Mind, for the convenient use and aid of physicians and students. 

It conlttins a clear, concise statement of the clinical aspects of the various ah. 

Bonnal mental conditions, wilh directions as to the most approved methods of 

naiiaging and treating the in'^ne. 
" The prailtoJ parii nf Dr. L"h»pin'i bonk lie what ran.titiite iu diillnoiTe merii. Wo 

dtliR «.p«ial1», howe>^r. >o C'll Bttonlion lOlhe lie; th^l in Ihe (uUcet ar>b< ibcnptnlla 

orinuniiy the work U ciccedinily >iiluiiblc. The author h» maile a diiunct addition to tM 

UlefaniR of hl> iftci^liy. "—Fla^tlMia MrdiattJ^mal. 
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AN OPERATION BLANK, with Liata of Inalnimemi, etc. 
quired in Vaiioua OperaiionB. Pre|>ared by W. W. Kken. M. D., 

LI,.U., Professor of rrmcipUs of Surgery io the Jefferaon MKiictl Col- 
lege, rhil«tlc]pbia. hicc per Pad, containing Blanks for fifty operalioni, 






SECONB BDITION. SEVI8SS FOBH. 



On ihe back of each blank is a list of instruments used— vii. general instfo 
menu, etc., required for all operaliDns; and Epecuil instruments for surgery ol 
Ibe brain and spine, mouth and throat, ^Uxlumcn, reclum, nvalc and fenuile 
genitO' urinary oigans, the bones, etc. 

Tbe whole forming a neal pod, arranged for hanging on the wall of a 
geon's olGce or in the hospital operating-room. 
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'■ The plan b ■ . 



I.-'—BotlsH MtJieat aitd Sarpcal yaum^. 



■'.LABORATORY EXERCISES IN BOTANY. By Edson S. Hastin. 
r M. A., Professor of Materia Medica and Botany in the Philadelphin Col- 

lege of Pharmacy. Octavo volume of 536 pages, 87 full-page plates. Price, , 

Cloth, >i,50. 

Thi'> work is intended for the beginner and the advanced student, and it fully 
corers the siniciure of flowering plants, roots, ordinary stems, rhizomct, tubcis, 
bulbs, leaves, flowen,fruils.Bnd seeda. Particular attention is given lothegrm 
and microscopical structure of plants, and to those used in medicine. IlluMra- 
Hong have freely been used to elucidate the text, and a complete index «t facil- 
itate reference bus l>een added. 
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DIET IN SICKNESS AND IN HEALTH. By Mrs. Ebnest Hart, 
formerly Student of ihe Faculty of Medicine of Paris and of Ihe London 
School of Medicine for Women ; with an Introduction by Sir Henry 
Thompson, F- R. C. S., M. D., London. 230 pages; illustrated. Priect 
Cloih, fi.so. 

Useful to those who have to nurse, feed, and prescribe for the sick. 

each case the accepted causation of the disease and the reasons for the special 

diet prescribed are briefly descril>ed. Medical men will find Ihe djelaiies and 

recipes practically useful, and likely to save them trouble in directing the dielctk 

. Iiauineol of patients. 




CATALOGUE OF MEDICAL WORKS. 



A MANUAL OF PHYSIOLOGY, with Practical Ezerciaea. For 
Studcnis and Practitioneis. By G. N. Stewart, M. A,, M, D,, D. Sc., 
lalely Examiner in I'lij-siology, Universily of Abcrtieen, and of Ihc New 
Museums., Ciitnbriilge UniveriJly; rrofessot of Physiolc^ in Ihe Weaetn 
Reserve Univer^ly, Clevelmnd, Ohio. Handsome octavo volume of 848 
paecs, wiih joo ilUiiilralions in the leil, nnci 5 colored plates. Price, Cloth, 
«3.7S nel- 






THIKD EStTIOK. BBTISBD. 

y ih«r force of merit, and nmfly dtwrvtt t 

'baoki tn tkg su^jtet'— London Lamttt. 



>w c,r on 



k^lj-- 






ESSENTIALS OF PHYSICAL DIAGNOSIS OF THE THORAX. 

By Arthuk M. CoKWiN, A. M., M. D-, Uemonstralor of Physical Diagno- 
sis in the Itusli Medical College, Chicago; Attending Physician to the 
Central Free Dis|>ensary. Depactmenl of Khinology, Laiyngology, and 
DiMases of the Chest, ioo pages. IllustnUed. Qoth, flexible coven. 
Price, (l.is net. 

SYLLABUS OF OBSTETRICAL LECTURES in tbe Medical 
Department, University of Pennsylvania. By Richakd C. Norris, 
A M., M, II,, LscIUTrr nt. Qinical and Operative Obstetrics, University 
nf Penn&y}vanin. Thinl edition, thoroughly revised and enlai^ed. Crown 
8vo, Price, Cloth, interleaved for notes, (3,0a net. 
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A SYLLABUS OF LECTURES ON THE PRACTICE OF SOR- 
QERY, arranged in conformity with " An American Te«-Book 
of Surgery." By N. Srnn, M , D., Ph. D., Professor of Surgery in Ruib 
Medical College, Chicago, and in the Chicago Polyclinic. Price, |i.oo. 

Thig work liy sn rniineiil an author, himself one of the contributors to 
"An American TeslBi^ok of Surgery," will prove of e«ce|>tional value to 
the advaoced student who h.ns adopted thai work as his IcKl-book. _ I| li nc4 
only the syllabus of va unrivalled course of surgical pnctice, bat 11 i* alw an 
epilome of or sn))plenienl to Ihe larger work. 

"■nt lulhorhu cvidmly tpand no paint in making hli Eylbbiu (hormmhly comprehtn; 
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THE CARE OF THE BABY. By J. P. Crmrb Gkiffith, M. D„ 
' Clinical Professor of Diseases of Children, University of Pennsylvuiii; 

I ['hyfiiciiin lo the Children':, llobjiititr. Philadelphia, eic. 404 pages, wiili 

^^^K 67 iltustiuioDs in the text, and 5 ptateE, umo. rrice, S1.50. 
^^^k SECDNI) EDITIOK, KBVISBD. 

^^^Bb a reliable guide nol only for molheis, hut also for medical stndents aDd 
^^^KpcMtitioners whuse o[>]»rt unities for observing children have been limited. 

' " The whole bnok ii chaHcitriicd hy iiregnod tm«. and unlUcoitr writloiby ■> >">k 

terhidd. I[ an he read mkh bentiii nol only by mothcn, bui by medicj] iiuilenu isdb) 

THE NURSE'S DICTIONARY of Medical TerniB and Nursini 

Treatment, conlaining Definitions of the Principal Medical and N'luiiog 

Terms, Abbreviations, and Physiological Names, and Deicriptioi 

Inairuments, Dnigs, Diseases, Accidents, Treatments, Ojjcrations, Foodi, 

\ Appliances, etc. encountered m tbe ward or the sick-room. By Honnoh 

I MdRTEN, author of ■■ Hon- to Become a Nurse," " Sketches of Hosfalal 

I Life," etc. i6mo, 140 pages. Price, Cloth, |i.i 

This little volume is intended for use merely ai a small rcfcrence-booV which 
can be cunsulled at the bedside 01 in the war<). Il gives sufBcient explanatior 
(o the nurse lo enable her lo comprehend a case until site has leisure lo look n| 
larger and fuller works on the subject 

DIET LISTS AND SICK-ROOM DIETARY. By Jerome B.Tbouas, 

M. D,, Visiting rhysician to the Home for Friendless Women and Children 

and lo the Newsboys' Home; Assistant Visiting Physician to the Kings 

County Hospital; Assiitani Bacteriologist , Brooklyti Health Departmi 

Price, Cloth, f i.jo (Send for ^wciinea List.) 

One hundred and sixty delachahle (perforated) diet lists for Albuminnriil, 

Angetnia and Debility, Const ipotion, Diabcles, Diarihoeo, IJysjicpsia, Fevers, 

Gout or Uric-Acid Diathesis, (Jbesily, and Tuberculosis. Also forty detachable 

sheets of Sick-Room Dietary, containing full instructions for preparation of 

easily.digcsted foods necessary for invalids. Each list is numitred emfy, the 

disease for which il is to be used in no ca,se being mentioned, an index key 

being reserved for the physician's private 

DIETS FOR INFANTS AND CHILDREN IN HEALTH AND 

IN DISEASE, By Louis Stabk, M. U., Ediior u( "An American 

Text-Borjk of the Diseases of Children." 230 blanks (]x>tket-hook 6 

perforated and neatly bound in flexible morocco. IVice, $1.2$ net. 

The first series of blanks are prepared for the fiisl seven months of infuil 
life; each blank indi cues the ingredicntit, but not the fuoHfi/iti, of the Swd, 
the latter directions being left for the physician. After the seventh month, 
modifications being less necessary, the diet lists are jainled in full. Fiirmiit 
' ' Uic prepcntcion of dUueitts and food* aie appended. 




HOW TO EXAMINE FOR LIFE INSURANCE. By John M, 

Keatjng, M. D., Fellow o[ ihe CulleES of Physicians and Sutgcotli of 
PhnaJelphia; Vice-IVesideW of the Ametican pKiiimric Society; Ex. 
Presidcnl of the Auocialion of Life Insurance Medicnl Dircciors. Royal 
8va, 211 pages, with two large hair-lone illustrations, and a plate prepared 
by Dr. McClellan from special dissections; also, numerous cuts lo eluddote 
the text. Second edition. Price, Cloth, $3X» net. 

"Tbit isby &rlhe iqchi uielul book vhidi bai vet pppe»red on liuuntQR H4in{fiAli«i, a 
■Dtajfcl of erowii^J Iqiemi itnd itaporuncc. Not (he Icut VAluHtile pnriion cf the volume u 
Part IJ., which coosiKU of iDitnictJDiit tuued ta their eiBminlnf phyticiant by iweniy-faur 
nprctenuiive CDinpaiiiR of this CDuniry. As the proDft of Ihctc iniiructioiu wen tzorreelcd 
by th> dlrecwn of thr compmin, they form (he liicsl iniimciioni abninible, II for iheu 
alooe, the book shoulii be it the riglii bund of ivMv phyildnn Intcraicd In tbisipeciat biandi 
nf medical icjence."— 7J.- M,Ji,^i A'™./, PhJIadriphia, 

NURSINQ: ITS PRINCIPLES AND PRACTICE. By Isabkl 
Adams HAM^roN, Graduate at the New York Training School for 
Nurse* attached lo Helleyue Hospital; Superinlendenl of Nunes and 
Princljial of (he Training School for Nurses, Johns Hopkins Hoapjlal, 
Baltimore, Md. ; late Superinlrndcnl of Niitsea, Illinois Training School 
for Nuises, Chicago, 111. In one very handsome i2mo volume of 512 
p^es, illuslraleil, I'ric... CLilh, il.oa nt-! 

BBCOin) BDITIOIT, BETISED AND EMLARQED. 

This original work on the important subject of nursing is at once comprehensive 
mnd systemalic. It is written in a clear, accurate, and readable style, suitable 
mlike to the student and the lay reader. Such a work bas lang been a desuden- 
tatn with those entrusted with the managemenl of bospitals and the ii^slnictlon of 
nurses in training-schools. It is also of especial value lo the gradualed nurse 
who desires to acquire a practical working knowledge of the care of the sick 
and the hygiene of Ihe sick- room. 

OBSTETRIC ACCIDENTS, EMERGENCIES, AND OPERA- 
TIONS. Uy L. CH. Boisi-rNJKRE, M. D., late Emerilus Professor of 
ObsteLrici in ihe St. Louis Medical College. 381 pages, handsomely illu»- 
Iraled. Price, ^2.00 net. 

" For the use of the praclitioncr who, when away from home, has nol ihc 
OTtponunity of consulting a library or of calling a friend in consullalion. He 
then, being thrown upon his own resources, will find this book of benefit in 
guiding and afsisting him iti eme^eucies." 

INFANT'S WEIGHT CHART. Designed by J. P. Crozek GmmxH, 

M. D., Clinical Professor of Diseases of Children in the University of Penit 

sytvnnia. 35 charts in each ]utd. Price per pad, 50 c< 

A convenient blank for keeping a record of the child's weight during the filSt 

two ycLirsof life. Piiniedon each chart is a Curve represealing the avenge wei^ 

of a healihy infant, so that any deviation from ihe normal can readily be ilr'~"~' 
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there ciisti ■ need for thoroughly reliable hand-boakB on the leidicg 
icho of Medicine and Surgery It ■ f»ct smply demonjtrated by the 
h which the SAUNDERS NEW SERIES OF MANUALS have been 
ved by medical aludenli and practitioner! and by the Medical Preia. 
le manuali are Qot merely condensaltnna from present literature, but 
.biy wtlHen by well-known aulhora and practitionen. moat of them belai 
lera la repteacDtatlve American colleeea. Each volume is coBcisely and 
oritatively written and eihauslive In detail, without being encumbered 






I enabled the publisher to render the mecha 
pi the high literary atandard attained by the! 
Anyofthaaa Maouala will be mailed oi 



eelpt of price (aee neat pas* 



tUALS. 1 



SAUNDERS' NEW SERIES OF MANUALS. 

VOUJMBS PUBOSHBD. 

PHYSIOLOGY. By Joseph Howard Raymond, A. M.. M. D., Professor 
□r Physiology and Hygiene and Leclurer on GynccoloBy >" >h' l^ng 
Island College Hospital, etc. Price, tl.25 net. 

SURGERY, General and OpcTative. By Johk Chalmers DaCosta, 

M, D,, Professor of Clinical Suieerj. Jefreisiiii Medicnl tuik-ye. riiilailcl- 
phia. Seronri edi lion, revised anil jireally enlarged. Odlavo, git pages, 
386 i I lutl rations. Cloth, J4.00 nel^ Half- Morocco, £5. 00 tiet. 

DOSB-BOOK AND MANUAL OP PRESCRIPTION-WRITING. 

By E. Q, ThobNToN, M. D., Demonslrator of Therapeulica, JeffctHin 
Medical College, Pliiladdpliia. Price, {1.25 net 

UKDICAL JURISPRUDENCE. By Henrv C Chapman, M. D., Pro- 
fessor of Institutes of Medicine and Meitical Jurisprudence in the Jeffer- 
son Medical College o( Philadelphia, etc Price. (1.50 net. 

SURGICAL ASEPSIS. By Carl Beck. M.D., Sorgeon 10 Si. Marit'i 
Hospital and to the German Poliklinik ; Instructor in Surgery, New York 
Posi-Graduatc Medical School, etc. Price, ti.35 net 

MANUAL OF ANATOMY. By Irving S. Haynes, M,D„ Adjunct 
Prtjfessiir of Anatomy and LJemonslralor of Anatomy; Meilical Depattment 
of the New York Univcrsily. clc. Pnce. Sl-So net, 

SYPHILIS AND THE VENEREAL DISEASES. By Jamss 
Kevins Hvdb, M.D. Professor of Skin and Veneresl Diseases, and 
Frank M. MoKTnoMtRV, M. D., Lectuier on Dermatology end Genito- 
urinary Diseases in Rush Medical College, Chicago. Price, 12.50 net. 

PRACTICE OF MEDICINE. By Geobck Roe Lockwood, M. D„ 
Professor of Practice in the Woman's Medical College of the New York 
InRrmaty. clc. Price. $2.50 net. 

OBSTETRICS. By W. A. Newman Dori.and. M. D., As.Fslnnt Demon- 
strator of Ohstclrics, University of Pennsylvania; Chief of Gynecological 
Oispensaiy, Pennsylvania Hosjjital. Price, ^2,50 net. 

DISEASES OF WOMEN. By J- Bi.anp Sutton, F.R-C.S., Assistant 
SiirE;eon to the Middlesex HoSjHial, and Surgeon to the Chelsea Hns^lal 
for-Women, London ; and ARTHtrd E. Gu.vs, M. D., B. Sc. Lond., F. R. C.S. 
Edit)., Assistant Surgeon to the Chelsea Hospital fur Women, I^ndon. 436 
pages, handsomely illusfnited. Price, (^.50 net. 

IN PREPARATION. 
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SAUNDERS' QUESTION COMPENDS. 

Arranged in Question and Answer Form, 

I'THE LATEST. UOST C01£PLETE, nsd EEST ILLUSTRATES 
SEBIES OF COUFENDS E7EB ISSUES. 



Now tbe Standard Aathorities in Medical Literature 



THE REASON WHY. 

They are Ihe advance guard of '• Stad«nt'i Helps "— ihat DO HELP; they »re 
the leaders in Iheir special line, me// and autkerilatm/y lorillfn by able mat, 
wha, a! ttachirs in the largt coUigts. know txaitly mint is wanltd by a studttd 
prtparmg far his ixamiHotiens. The judgment exercised in (he seteclion o( 
authors is Tully demonstialed by Iheir proressional elevation. Chosen Irom Ihe 
rallies of DBmon^tralors. Quii-maslers, and Assistanls, most of them have be- 
come Professors and Lecturers in Iheir respective colleges. 

Ejich book is of convenient size {5 K 7 inches), containing on an average 35O 
pages, profusely illustrated, and elegantly printed in clear, readable lype, oa 

The entire series, numbering ivrenly foor lubjecu, hu been kept thoroughly 
revised and enlarged when necessaiy, many of them being in iheir fbniih and 

fifth editions. 

TO SUM UP. 

Allhou];h ihere are numerous other Quizzes, Manuals, Aids. etc. in Ihe mar^ 
ket, none of them approach the " Blue Series of Queslii 
the claim is made fot tbe following points of excellence : 



■^^'< 



I. Proressional distinction and reputation of aulhois. 
3. Conciseness, clearness, and soundneu of treatment. 
3. Siie of lype and quality of paper and binding. 



SAUNDERS' QUESTION-COMPEND SERIES. 

Price, Ootb, $1.00 per copy* except wbea otbcrwbe noted. 

I. ESSENTIALS OP PHYaiOLOOY. jd tifiiion Uliuiraied, Rcviied and enUrEcd. 

By H. A. H«ii, M. U. (P.ict. fi.w DEI ) 
s. ESSENTIALS OP SURGERY. 6ih tdUIoo, whh in Appendii on AnllKptic Sur- 

gciy, ^ Ulutllllim.!. Uy Ed«»D MlRTIK, H.D. 

a. ESSENTIALS OP ANATOUY. jih ediiion, vilb id Appeadli. igu inuilniliaiu. 

4. ESSENTIALS OF MEDICAL CHEMISTRY, ORGANIC AND INOROANIC. 

5. ESSENTIALS OP OBSTETRICS. 



F. ESSENTIALS OP MATERIA MEDICA, THERAPEUYICB. AND PRE- 
SCRIPTION-WRITINQ. sih tdiiiup. By Hbmiy Momiu, M. I>. 

NTIALS OF PRACTICE OP MEDICINE. By Hrmt Moms, M D. 
Appindii an Ukihi tuuiH >TioH. llJuiinKd. By Lawhiincb Wotrr. M, D. 
,„ .^dliion, enlai^ by lomc jao Zataxlii Formul*, idKled from cmiocnl ■ulhari- 
ilc<, by v/u. M. Powell. M. D. (Double nmnbn, piicc (a.oii,) 
ESSENTIALS OP GYNACOLOOY. 4lh edition, rev Ited. Wlih fi> iUuitraliuni. 

By Edwin K C-aois, M T 
ESSENTIALS OP DISEASES OF THE SKIN. 3d cdiiion. irviitd and enU-igrd. 
Ti lEIUr-proi cuts ;iiid ij hiirione IlluiIrJliani. By HuaV W. Sth»acdn. IkfO. 

ESSENTIALS OF MINOR SURGERY. BANDAOINO. AND VENEREAL 
DISEASES. >d cdilii^Q, icvi.cd and mUrited. ^i illli>II^II<J»H. tty EowAm 
MAl<n^, M D 

ESSENTIALS OF LEGAL MEDICINE, TOXICOLOGY. AND HYGIENE. 



16 ESSENTIALS OF EXAMINATION OF URINE. ColerEd " Vocni. Scali," 

ind --maixa dluMi'irDni. By Lawkiucb WoLrr. M. D. (Price, n "nu I 
17. ESSENTIALS OF DIAGNOSIS, i^ UluitnIioi», loine in colon. By 5 Soul- 

LoHBS. M O . and A. A F.'.HIin, M. D. (Pti«,(iSDMt) 
il. ESSENTIALS OF PRACTICE OF PHARMACY. >d edition, rerlted. By L. 

E. Sathi. 
to. ESSENTIALS OP BACTERIOLOGY, jd editina. Sa munntiou. By U. V. 



IN PREPARATION. 
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THE INTERNATIONAI. TEXT-BOOK OF SUROERV. In Iwo nloaa 
By Amcncaii aud ilriiAh iMhnn. Indited Lv J CoLi-iHS Wakhih. M. . 
TfuoT of SurEcry, Hac»rd Mcdicil School, Hmton ; Hurgroa lo Ihi 
G«l«ill Hotpilal: and A. Pe^iiio GoULn. M S., F. R.CTS,, Eogl.i 
Pnclidl Surgery (pd 'I'rachn uf Upirili>i butgEiy. Middluei H 

AN AMERICAN TEXT-BOOK OP PATNOLOQV. 

Edited by John Guit«»s,_M. D.. Prof«wt of l^cnl P»'!"'[!W, 



plogy. Unl-enlty •>( Pmniylranin. 
AMERICAN TEXT.BOOK OP LBOAL MEDICrNE AND TOXKOLOOV. 

by PnEoniCK PirriKMN. M D., CUnlcd frokac-t 



AN AMERICAN TEXT-BOOK 



AN AMERICAN TEXT-BOOK OF CHEMISTRY. 
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AN AMERICAN TEXT.BOOK OP NURAINO. 

By Ahdiikan Te\i:hii.^ RdUed by Rohut M. Wi 

Hunet in <hc Hoivlul of <hc Univtnlty of Pcouylv.nt, 
KYLE ON THE NOSE AND THROAT. 

DlMMMof the NoMand Thraat. Ily P. Bmdh Ktu. M D .Oinlol PmiaHr 

uf L.i<)-i.g<jlog)' and KhinuloEy. Jiifiiion Ucdicil Collcgt, PhiUdclphu. 
HEISLER-S EMBRYOLOaV. 

A Tcit-Book ol Embryolacy. Ky Johh C Hei^led. M D . Profcuar of Anam 

• n the Mcdico.Chlmrvk.il U'lU^EC. PliiMelphii. 
PRYOR-PELVIC INFLAMMATIONS. 

Tli^TmtmMittrfPclviclnflMimatlaiuUinHiBbtheyBSliu. liy W R. p.i. 
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A Manual of Surgery. By P.DHT'Hn 
in .ht Uiii'ti5ily cfPcnT.syiv;.nla 
JACK30N'DI3EA5ES OF THE EVE. 



A Maoualof DlMaMSOlUwEye. By Ei>«A>n I. 
of I>/i.r-tr* i.f Ih= Eye in iht Philadelphia pLilyclmic 


and CulItBc' for Gradual« 


NANCREDE-PRINCIPLE5 OT SUKQEftY. 


en.. M,D. ProfeuerofS 



OODEN-URINARY A 

A Manual of Urinary Analyali. By J BncnN 0<;i 
i.lry. Harvard Uni.f nily Mnlical Sch^K)!. Bnsion. Ma-v 

9T0NEY-MATER1A MEDKA FOR NURSES. 

Materia Medica lor Nurae*. By Rhii.t A M. 5rc 
Schonl fn. Nurto. L.i>r[ncc. Ma«>. ^ lalF Supcrinlend. 
Klunem, C*mey Huphal, Sauih Botlon, Mnu. 



VOLUMES NOW READY. 
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